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GROUND EFFECTS ON AIRCRAFT NOISE 


William L. Willshire, Jr. and David A. Hilton 
Langley Research Center 


SUMMARY 

A flight experiment was conducted to investigate air-to-ground propaga- 
tion of sound near grazing incidence. A turbojet-powered aircraft was flown 
at low altitudes over the ends of two microphone arrays. An eight-microphone 
array was positioned along a 1850 m concrete runway. The second array con- 
sisted of 12 microphones positioned parallel to the runway over grass. Twenty- 
eight flights were flown at altitudes ranging from 10 m to 160 m. 

The acoustic data recorded in the field have been reduced to 1/3-octave- 
band spectra and time correlated with the flight and weather information. 

The acoustic, tracking and weather information is presented in the Appendices 
in a form which will allow independent analysis of the data. Only the acoustic 
information which was emitted at an angle of 122.5 degrees is included. A 
small portion of the data has been further reduced in a preliminary analysis 
to values of ground attenuation as a function of frequency and incidence angle 
by two different methods. In one method, referred to as the near- far compari- 
son method, acoustic data at a microphone position close to the flight track 
are chosen as a reference and are compared with data taken at down-range 
microphone positions. The second method used was a direct comparison between 
two microphones at equal distance from the flight track but over different 
surfaces. In both methods, the acoustic signals compared originated from 
identical sources. Attenuation results obtained by using the two methods were 
in general agreement. The measured ground attenuation was largest in the 
frequency range of 200 to 400 Hz. A strong dependence was found between 
ground attenuation and incidence angle, with little attenuation measured 
for angles of incidence greater than 10 to 15 degrees. 


INTRODUCTION 

The levels of noise received on the ground are strongly influenced by the 
ground as a reflect! ng-absorbing boundary. During takeoff and landing, when 
aircraft are the closest to the ground and to large numbers of people, air- 
craft noise is emitted at near grazing angles to the ground, particularly 
toward the sideline. A consequence of the ground is that the received signal 
at the sideline is different ’than what would be expected considering only the 
effects of spherical spreading and atmospheric absorption. The difference in 
measured and expected sideline levels is referred to as lateral attenuation. 

Lateral attenuation is not solely due to ground effects. At low elevation 
angles, shielding effects of the aircraft on the emitted noise may substantially 






alter the source directivity. A basic understanding of the contributing 
effects in lateral attenuation is required for accurate prediction of aircraft 
noise. Lateral attenuation should be separated into shielding effects and 
ground effects because of their differing physical origins. Shielding effects 
are aircraft dependent while ground effects are functions of ground properties 
such as porosity and roughness. 

A procedure for predicting propagation effects on aircraft noise was 
given by Putnam (ref. 1) in 1975. For predicting ground attenuation, Putnam 
recommended the empirical curves developed by Franken and Bishop (ref. 2) for 
ground-to-ground propagation and the civil NEF transition curve (ref. 3) for 
air-to-ground propagation. This transition curve, which gives the dependence 
of ground attenuation on aircraft elevation angle, is the more controversial 
part of Putnam's procedure. The civil NEF curve has no ground effect above 
about 7° elevation, whereas other estimates have been made that ground effects 
persist up to 30°, 50°, or even 70° elevation angles. 

Pao, Wenzel and Oncley (ref. 4) have proposed an analytically-based 
prediction method for ground effects to replace Putnam's empirical method. 

This newer method predicts both ground reflection and attenuation from the 
empirical ground impedance formula by Delaney and Bazley (ref. 5). In 
accordance with Putnam's method, the analytical procedure predicts that 
ground attenuation of aircraft noise decreases quickly with increasing eleva- 
tion angles. 

The only large data set on ground-to-ground propagation over large 
distances was developed by Parkin and Scholes (refs. 6 and 7) in the middle 
1950's. They used a small turbojet engine as a noise source and made measure- 
ments at logarithmically spaced intervals over a grassy terrain to distances 
of 7 km. Data were recorded under varying weather conditions over a period 
of two years and at two sites in England. Zorumski (ref. 8) has found fair- 
to-good agreement between the Pao, Wenzel and Oncley prediction method and 
the Parkin and Scholes data. Although the data scatter is large (due to 
variable weather and terrain conditions), the theory and data both show that 
ground attenuation effects are largest in an intermediate frequency range 
between about 200 to 2000 Hz. The theory also correctly predicts the magnitude 
of the ground attenuation and the ground reflection effects. 

There are little published data on the ground effect on air-to-ground 
noise propagation. Walker has gathered data from several aircraft and 
developed empirical curves for the ground attenuation as a function of fre- 
quency and elevation angle (ref. 9). Their curves indicate large attenuation 
effects (10 to 20 dB) at frequencies below 200 Hz. This result is in sharp 
disagreement with the predictions and with the Parkin and Scholes data. 

Mashita and Bauer (ref. 10) have analyzed data from three aircraft and found 
attenuation effects in the intermediate frequency range which roughly agree 
with the low-angle predictions, however, their curves do not show the predicted 
rapid decrease of attenuation with elevation angle. Mashita and Bauer also 
clearly isolated aircraft dependent lateral attenuation effects and recommended 
that the curve with least lateral attenuation be used for the ground 
attenuation. 
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The purpose of this paper is to present a comprehensive data base for 
ground effects on air-to-ground propagations. These data are intended to 
complement the Parkin and Scholes data by including the elevation angle of 
the aircraft source as a variable. Shallow angles are emphasized since data 
are needed in the regime to settle the question of the dependence of lateral 
attenuation on angle. A turbojet aircraft, powered by a single rear-mounted 
engine, is used as a noise source in order to minimize shielding effects. 

Ground effects are calculated from the data to determine the variation of these 
effects with frequency and elevation angle. 

The experimental site and apparatus are described in the first section 
of the paper. This is followed by descriptions of the experimental procedures 
and data reduction methods. Ground effect calculation methods are given and 
the results discussed in regard to their dependence on frequency and elevation 
angle. Basic data on the aircraft flights, the weather, and the noise are 
included as appendices so that independent studies of these data may be done 
by other researchers. 


EXPERIMENTAL SITE AND APPARATUS 


Test Site 

The flight program was conducted during the first week of November 1978 
at Wallops Flight Center, Wallops, Va. Figure 1 is a photograph of the general 
experimental site. The aircraft flight track was along runway 10-28; the 
flight track direction was from top left to the top right of thd figur'd ^ 

The microphone array was located along runway 04-22 and the grassy area above 
(north of) the runway between the runway and the taxiway. The radar tracking ^ 
site is located above and to the left of the intersection of runway 04-22 
and 10-28. 

The grassy areas may be described as covered with institutional grass 
which was cut every week. The width of the grassy area is 115 m for the wider 
portion and 70 m for the narrower portion close to the flight track. The soil 
under the grass is a mixture of sand and clay and was dry because the area had 
received less than 1.3 cm of rain within the thirty days before the test. 

Runway 04-22 is a 2500 m long, 50 m wide landing research runway with a 

1300 m long, 16 m wide test section located on the centerline in the middle 

of the runway. The test section consists of four sections of different 
surfaces and finishes. The remaining portions of the runway are made of con- 
crete finished with a burlap belt. The first test section which begins 860 m 
from the north end of the runway consists of 132 m of the standard runway 
surface with bands of grooves cut across the test section. The bands of 
grooves were .7 m wide and spaced .7 m apart. The dimensions’ of the grooves' 

are .7 by .7 by 5. cm. The second test surface is 460 m of Portland cement 

concrete. The first half was finished with a canvas composition belt, the 
second with a burlap belt. The center half of the second test surface is 
grooved across the test section with .7 by .7 by 2.5 cm grooves. The third 
surface is 214 m in length made of Gripslop asphalt. The last section is 
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460 m of Bituminous concrete with the same grooved surfaces as the Portland 
cement section. The first half of the last section has a surface aggregate 
of .35 cm, the second 2.1 cm. 


Aircraft 

The aircraft used in the experiment is illustrated in figure 2. The 
airplane is powered by two engines with afterburners. Each engine develops 
11 ,930 N of thrust at 100 percent military power setting, 17,130 N of thrust 
with afterburning and 490 N of thrust at flight idle.- The aircraft was 
equipped with two optical corner cube laser reflectors. The main reflector 
is located on a centerline pylon 7.2 m forward of the exhaust nozzle exit and 
a .6 m beneath the engine centerline. A secondary reflector is located on 
the aft fuselage 5. m from the main reflector along the centerline, 2.2 m 
forward of the nozzle exits, .2 m above the engine centerline, and .7 m 
laterally from the centerline. Speed brakes are shown in the deployed position 
behind the main laser reflector. Exhaust nozzles are .4 m in diameter with 
.5 m centerline spacing. The nozzle centers are 1.4 m above the ground plane 
and protrude .6 m behind the aircraft body. 

The aircraft was operated with its number one (left) engine at flight 
idle and its number two (right) engine at 100 percent military power without 
afterburning. In order to minimize flight speeds, the landing gear and speed 
brakes were deployed. This configuration necessitated the two laser reflectors. 
During the incoming flight the laser tracker locked on the main reflector 
but, after the aircraft passed the tracking station, the speedbrakes and 
main landing gear doors obstructed the line of sight to the main reflector. 

The aircraft was tracked during the outgoing flight by the secondary 
reflector. 


Laser Tracking 

Laser tracking was used to provide the aircraft position as a function 
of Greenwich Mean Time (GMT) for each flight. The location and orientation 
of the spherical tracking system coordinates are shown in figure 3. The 
tracker gives (J), the azimuthal angle from true north, y, the elevation 
angle above the horizontal ground plane, and r, the aircraft range from the 
tracking system. These variables are calculated at 1/2-second intervals 
during the flight and then later converted to cartesian coordinates- (X, Y, Z) 
which are oriented, as shown in figure 3, with respect to the runways. 

Constraints for unambigious tracking are ranges between 100 m and 
36,000 m, radial velocities less than 3,048 m/sec, and radial acceleration 
less than 3,762 m/sec^. Automatic tracking is possible for angular velocities 
less than .45 radian/sec. The tracking system's accuracy is estimated to be 
0.1 milliradian (root-mean-square) for the angles 4> and y, and ±0.5 m for 
the range. 
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Acoustic Instrumentation 


The acoustic instrumentation consisted of twenty microphone systems 
located in five mobile vans. These microphones were positioned in two linear 
arrays: one over the concrete runway 04-22 and one over the grass strip 

parallel to the runway. The microphone positions are illustrated in figure 4; 
and the cartesian coordinates are listed in Table I in the runway-fixed XYZ- 
coordinate system.^ The components of a microphone system are illustrated 
in block form in figure 5. The recorded acoustic signals are time correlated 
with GMT. 

Each acoustic instrumentation system was laboratory calibrated prior to 
going into the field to document the system's linearity, sensitivity, distor- 
tion, and noise floor. The results of the laboratory calibrations were 
used to insure that the equipment used operated within the manufacturer's 
specifications. Precalibration of level and frequency response and post 
calibration of level were done in the field. A piston phone was used in the 
level calibration and a pink noise source in the frequency response calibra- 
tion. The pink noise calibrator signal was inserted into a microphone system 
behind the microphone preamplifier. 


Weather Instrumentation 

Weather measurements: were made at a number of locations, shown in figure 4, 
along runway 04-22. Wind speed, wind direction, temperature and relative 
humidity v;ere measured with portable 1.2 m weather stations located near Vans 
1 and 5 in the open areas south of runway 04-22. A 10-meter-high portable 
weather station was located near Van 2 and measured barometric pressure in 
addition to the variable measured with the 1.2 meter stations. The output 
of the 1.2 stations was in the form of strip charts while the output of the 
10 m station was digitally encoded and recorded on the magnetic tape 
recorder in Van 2. The output of the 10 m station could also be conveniently 
read in a real-time mode inside the van. Detailed descriptions of both types 
of weather stations may be found in reference 11. 

A retrievable balloon was used to raise a weather measuring instrument 
package. Profiles of temperature, relative humidity, and wind speed up to 
an altitude of 500 m were measured with the balloon package. The altitude 
of the package was computed from pressure differences between the measured 
ground pressure and pressure measured aloft. The output of the package was 
telemetered down to an instrument van on the ground where it was displayed 
in a real-time mode and was encoded and recorded on magnetic tape. The 
balloon weather station is described in more detail in reference 12. Additional 
weather information was obtained from three permanent weather stations located 
by Building N-159, Damage Control, and the triangle area. The N-159 Station' 
has a sensor height of 10 m, the Damage Control sensor height is 4 m, the r 
triangle station sensors have heights of 3, 6, 9, 12, 15 m. Each station was 
instrumented to measure wind speed, wind direction, and temperature. The 
N-159 site was also equipped for the measurement of dew point and pressure. 

The output of the N-159 and Damage Control sites is in the form of strip charts 
while the triangle site output is in the form of computer listings. 
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EXPERIMENTAL PROCEDURE 


Flight Procedure 

The particular conditions for a flight were radioed to the pilot before 
the aircraft was incoming to runway 10-28. The flight path of the aircraft 
for every run was from the west to the east above the centerline of runway 
10-28 at a prescribed altitude. The aircraft was flying at the particular run 
conditions at least 800 m before and after the intersection of runways 04-22 
and 10-28. After each run the pilot would radio the control tower to inform 
the project engineer of the aircraft's nominal power setting, altitude, and 
indicated air speed for the run just completed. The various runs and their 
corresponding flight conditions are listed in Table II. There were 28 flights 
flov/n in two days of testing. For the majority of the flights the number one 
(left) engine was at flight idle and the number two (right) engine was at a 
nominal power setting of 100 percent military. Note that two funs at an 
altitude of 18 m were flown with number two engine in full afterburner. 

Run 28 v/as done under ground static conditions. For the static test the 
aircraft was positioned 14.4 meters north of test point 72 located on the 
centerline of runway 04-22 at the 22 end of the runway. The aircraft's 
magnetic heading for the static run was approximately 85°. The distance down 
the centerline of runway 04-22 from the intersection of runways 04-22 and 
10-23 to the static test site’was approximately 510 m. 


Tracking Procedure 

The tracking of the aircraft was accomplished with the use of a laser 
tracking system in conjunction with a conventional radar system. After a run 
when the aircraft was getting into position for another flyby, the laser 
tracker would lose track due to obstructions of the line-of-sight path 
betv;een the laser and the reflectors on the aircraft. The conventional radar 
system was used to locate the incoming aircraft to aid the laser tracker to 
lock on target. 

The laser tracker also lost track of the aircraft during each run. The 
loss of laser track during each run was due to the large rotational rate 
required of the radar pedestal to track the aircraft and due to obstructions 
of the line-of-sight path between the laser tracker and the laser reflectors 
mounted on the aircraft. At the aircraft's closest point of approach to the 
laser tracker, the aircraft was at a range of approximately 600 m traveling at 
a speed of approximately 90 m per second. The electronic system of the tracker 
was capable of handling the resultant angular velocities but the radar pedestal 
could not operate automatically at a sufficiently high rotational rate. The 
line-of-sight obstruction between the laser tracker and laser reflectors were 
due to the speed brakes and landing gear doors. When the laser track was lost, 
the operator v/ould manually rotate the pedestal and reacquire the aircraft 
v/ith open sights so that autotracking could be reestablished. The loss-of- 
track introduces gaps, ranging from three to seven seconds, when no usable 
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positional information exists. Many practice flights were flown before the 
acoustic tests were run to acquaint the radar operators with the manual 
tracking procedure. 


Acoustic Data Acquisition 

The operators of the instrument vans were instructed by a radio trans- 
mission from the project engineer to turn on the tape recorders when the 
aircraft was incoming approximately 800 m from the intersection of runways 
04-22 and 10-28. The tape recorders were turn off when the amplitude of the 
received signal of the aircraft was down in the ambient noise. After a run, 
the project engineer would radio each instrument van and inquire about data 
quality (i.e., microphone amplifier overload, wind, local ambient conditions, 
etc.). The van operators were then informed of the next run's identification 
number and characteristics. Each van operator kept a written data log 
sheet and recorded a voice annotation of each run condition on the van's 
tape recorder. 


Weather Data Acquisition 

The weather stations positioned throughout the microphone array were 
turned on before a data-taking period and were operated continuously for the 
test period. All of the-weather information measured was time correlated with 
GMT. Each weather station was equipped with a real time output as well as a 
data storage medium. 

The weather balloon was equipped with four microphone systems and a tape 
recorder. To make acoustic measurements the balloon was released to a height 
of 600 m. A weather profile measurement was made as the balloon ascended. 

The tape recorder on board the balloon had approximately 45 minutes of magnetic 
tape capacity. After 45 minutes of flight time, the balloon was brought down 
while a weather profile was being taken. Once on the ground the magnetic tape 
in the recorder was changed and the balloon was released again and another 
cycle started. The time required for a complete cycle was about an hour. 


DATA REDUCTION 


Tracking Data 

The direct output of the laser tracker is recorded digitally and consists 
of spherical coordinates referenced to the laser pedestal. Coordinates are 
given for each half second of a flight track. Azimuth is defined as the 
angular deviation in a clockwise sense from true north. Elevation is defined 
as the angular deviation from the horizontal; the positive direction being 
upward. Range is measured with respect to the laser pedestal. All of the 
tracking information is synchronized with GMT. 
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The tracking data for each flight were changed from the spherical radar 
coordinates to the cartesian system shown in Figure 3. As noted earlier the 
laser tracker lost track of the aircraft during each run. Included with the 
digitized tracking data is a flag which indicates the operational mode of the 
radar when the data were acquired. In processing flight tracks, a straight 
line was used to fill the data gaps. The tracking data points forming the 
end points of a gap were thrown away and a line was computed between the new 
gap endpoints. Interpolated data points were filled in at half-second intervals 
with their data flags set to a value of 2 to indicate interpolated data points. 

The file-name format for a radar data file is E6AR nn.RAD where nn is 
a particular run number. Table III is an example of a computer listing of 
radar file EGAR26.RAD. Figure 6 is the same file illustrated in another way. 

In the figure the three-dimensional tracking information is split up into 
two two-dimensional views: an X-Y view and an X-Z view. The X-Y view 

includes an outline of the Wallops runways used in the test and the microphone 
positions by their assigned numbers. The microphone locations are along 
runway 04-22 and the aircraft's ground track is the dashed line along runway 
10-28. Evident in the X-Z view is the straight line that has been computed 
to fill in a gap in the tracking information due to loss of track. 


Weather Data 

A representative sample’ of the weather information available is illus- 
trated in Table IV for run 27. Weather information taken during the approxi- 
mate time of run 27 from the ground weather stations is tabulated in Table V. 
Profiles of wind speed, temperature, and relative humidity taken through use 
of the instrumented balloon package for run 27 may be found in Appendix B. 


Acoustic Data 

The analog tapes of the flyover noise were reduced by one-third-octave 
band analysis. _ Thefrequency range of the analysis was from 20 Hz to 10 kHz ' 
with an averaging time of 1/8 second. The frequency range was selected to 
include more than the useful frequency range of the data. The l/8th of a 
second averaging time was necessary because of the large angular velocity of 
the aircraft with respect to the microphones closest to the flight path. The 
one- third-octave band analysis was initiated for each run as soon as possible 
after the recorders were turned on in the field. The analysis was stopped 
when the amplitude of the received noise from the aircraft approached that 
of the background noise. Figure 7 is an illustration of the electronic 
equipment used in the one-third-octave band analysis. 

The reduced acoustic data were divided into data files for each microphone 
for each run. The data files were assigned unique names and are stored on a 
magnetic disk. The data file structure is a sequence of one-third-octave 
band spectra .separated in time by the one-third-octave band analysis aver- 
aging time (1/8 of a second); associated with each spectrum is a GMT, 
an overall level and a dBA level. 


8 



Each microphone for each testing period has two calibration data files. 

nTfhl is the result of a one-third octave-band analysis 

of the piston phone calibration; the second calibration file is the result of 
the analysis of the recorded pink noise calibration signal. The piston phone 
cal bration IS used to calibrate the amplitude of the one-third-octave b^d 
analysis. The pink noise calibration file is used in the acoustic data 
reduction software programs to correct for deviations from a flat frequencv 
response of the record/playback system. ^ ^ 

The quality of the reduced acoustic data was first checked by inspection 
of the overall time histones for each run forjeach microphone. Overall time 
histones for microphones 2, 4, 6, and 8 for run number 27 are illustrated 
in tigure 8. The analysis averaging time for the time histories shown is 
1/8 second. Also illustrated in figure 8 is the acoustic data file-name 
structure; acoustic data file names are of the following form: EGFRnn.Mmm 
where nn represents the run number and mm the microphone number. Broadening 
of the shape of the aircraft's time history is evident as the distance from 
microphone to flight path increases with microphone number. The effect of 
atmospheric propagation anomalies are more evident in the further microphone 
locations due to the longer propagation distances and smaller received signal 
Table V is a computer listing of data file EGFR27.M02. 

Ambiguities may exist in the results of the lowest frequency one-third— 
octave band analysis for the close microphones because of the impulsive 

signal. The low-frequency bound of useful noise 
emitted by the aircraft is approximately the 100 Hz one- third-octave band 
The one- third-octave band analyzer used in the data reduction process passes 
an input signal in parallel through various active one-third-cctave band 
filters and selectively samples the output of the filters. The limiting 
feature of this analysis for the present case is the response time of the 

of characterizing filter response is to compute 
. R?'n J ^ product (bandwidth multiplied by time width of the signal); 

considered satisfactory. For the 
100 Hz one-third octave band and the time history of data file EGFR26.M16, a 
BT product calculation leads to a result of about 20-25. The reduced data 
at the lower frequency bands must be viewed with the limited response times of 
the filter in mind. However, the problem has its greatest effect in the 

altitude flights, microphones positioned further 
V^ 9 ht path, and higher frequency one- third-octave bands, the problem 
of limited response time of the filters lessens and rapidly diminishes. 

27 for microphones 2, 4, 8, and 16 are shown in 
figure 9. Beta (3) is defined as the angle between the horizontal line from 

intersecting the source position and the slant 
range (SR). A data file consists of a collection of such spectra separated 
1" TT the analysis averaging time constant. The criterion which was used 
to select the four spectra shown out of their respective data files is that 
each of the chosen spectra had the largest overall level. Observed in the 
spectra of figure 9 is a double hump formation which broadens (over a number of 
one-third octave bands) and deepens with increasing propagation distance. 
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CALCULATION OF GROUND EFFECTS 


Various possible methods may be used to calculate ground effects. Most 
methods are comparative in nature in that a relative difference is taken 
betv/een two microphone signals. After a methodology is chosen, the manner in 
which the portions of the signals to be compared are selected becomes a criti- 
cal issue. Criteria which may be used to select the portions of the signals r 
are maximum overall level, maximum level in a particular one-third octave band, 
closest point of approach, and sound emission angle, to name a few. From a 
trial and error approach, two methods to compute ground effects which were 
found to be the most reliable and consistent are described in this section 
of the paper. Included in the discussion is the criteria used to select the 
portions of the signals to be compared. In the appendices, acoustic, weather, 
and tracking information is compiled in a form vi/hi ch it is hoped will allow 
independent researchers to analyze the data using different methodologies. 

The large amount of acoustic data was compacted into a volume which more 
readily could be included in a single publication. Only the acoustic data 
that v;ere emitted at an emission angle of 122.5 degrees are included in the 
appendices. The significance of 122.5 degrees emission angle is included in 
the following discussion. 


Comparison of Near and Far Microphones 

The method used by Parkin and Scholes (refs. 6 and 7) to calculate ground 
effects was a comparison in the frequency domain of near and far microphones 
positioned over the same terrain. In the method a microphone close to the 
acoustic source is chosen as a reference microphone. The reference microphone 
signal is compared to the signals of the remaining microphone locations, 
referred to as measurement microphones. Corrections are made to measurement 
microphone signals for differences in spherical spreading and atmospheric 
attenuation between the reference microphone and the measurement microphone 
locations. The difference is then taken between a reference spectrum and a 
corrected measurement spectrum. The result of the subtraction is a measure 
of the relative difference in ground effects between the two positions. If 
the reference microphone signal is free of ground effects, the procedure 
results in a measure of the absolute ground effect of the measurement location. 

In practice the method of comparing near and far microphones is very 
sensitive to differences in sound directivity between the signals to be com- 
pared. With a static experiment like those of Parkin and Scholes, the 
problem of differences in source directivity was not large. As an aircraft 
flies by a microphone, the emission directivity angle of the received signal 
is constantly changing. The problem of directivity synchronization involved 
in comparing two signals from different microphones in a flight experiment 
is a major one. For flight work the solution is to insure that the signals 
from two different microphones to be compared have the identical source 
emission angle. 

For the present study implementation of the near-far comparison method 
was accomplished with the aid of a computer using the data management system 
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discussed in an earlier section. A reference microphone, run and source 
emission angle are selected. The reference microphone usually chosen is 
microphone 16, a 1.2 m microphone under the flight path. This particular 
microphone is selected because it has minimal influence of ground effects 
since it is positioned over an acoustically hard surface (concrete) and is 
under the flight path. All microphones above a surface, however, are subject 
to the influence of the interference between direct and reflected sound paths. 
The emission angle chosen is 122.5 degrees, referenced to the forward inlet 
direction. This particular angle freezes the position of the aircraft so that 
the acoustic ray paths to a particular microphone are ideally over and 
parallel to the surface the microphone is over, either the grassy median 
between runway 04-22 and the taxiway or the runway itself. The position of the 
aircraft which satisfies the emission angle requirement with respect to the 
reference microphone is calculated. A propagation time from this aircraft 
position to the reference microphone position is calculated using an average 
speed of sound. This average speed of sound is calculated using a layered 
model of the atmosphere incorporating a measured weather parameter profile. 

The receive time for the reference microphone is the emission time plus 
the propagation time. The two one-third-octave band spectra of the reference 
microphone data file located on either side of the calculated receive time 
are averaged together to form a reference spectrum. The reference spectra is 
propagated without losses to a standard reference slant range of 100 m. The 
standard reference slant range allows comparison of results obtained from 
reference spectra from different height flights. For the particular run, a 
second microphone is chosen and referred to as a measurement microphone. A 
measurement spectrum is computed in the same manner as the reference spectrum 
using the same emission angle. Corrections are applied to the measurement 
spectrum to remove the influence of spherical spreading and atmospheric 
absorption due to the larger propagation distance of the measurement spectrum 
than that of the reference spectrum. The measurement spectrum is corrected 
to a 100 m slant range in terms of spherical spreading and to the original 
slant range of the reference spectrum in terms of atmospheric absorption. 
Atmospheric absorption corrections are calculated using the SAE ARP 866 
method for the determination of molecular absorption. 

The corrected measurement spectrum is subtracted from the reference 
spectrum. A ground effects spectrum results for the particular geometry 
(microphonG combination and run) SGlGctGd. The ground effects spectrum may 
be plotted for the particular B associated with the measurement spectrum or a 
number of ground effects spectra may be combined !to form plots of ground 
effects versus angle for individual one- third-octave bands. 


Comparison of Microphones Over Concrete and Grass 

An alternative method to the near-far comparison method to calculate 
ground effects is a direct comparison between two microphones equal distance 
from an acoustic source but positioned over different surfaces. One microphone 
should be located over an acoustically hard surface, the other over an 
acoustically soft surface. An advantage of the direct comparison method is 
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that there is no need to use corrections for differences in spherical spreading 
and atmospheric absorption between the two signals to be compared. The direct 
comparison method has the same source directivity problem as the previous 
comparative method. To solve the problem the source emission angles of the 
two signals to be compared are again constrained to be equal. The difference 
is then taken between the signals of the two microphones in the frequency domai 
The result is a spectrum which is a measure of the relative difference in 
ground effects between the two microphone locations. 

A microphone pair, run number, and source emission angle are input into 
a data analysis computer program. The possible microphone pairs for the 
present study which are equal distance from the flight path are the following; 
microphones 1-13, 2-14, 3-15, 8-18, 9-19, and 11-20. An emission angle of 
122.5 degrees is selected. As discussed in the previous section, an emission 
angle of 122.5 degrees freezes the aircraft position so that the acoustic rays 
to a particular microphone will be over and parallel to the surface the micro- 
phone was on. Once the emission position of the aircraft is found, a propa- 
gation time to a particular microphone is computed. The propagation time is 
added to the emission time to yield a received time for the microphone. The 
one- third-octave band spectra on either side of the receive time in the micro- 
phone's data file for the particular run being used are averaged. Spectra 
for both microphones of a pair are calculated in this manner using the same, 
source emission angle. The difference is taken between the two spectra to give 
a ground effects spectrum. The ground effects spectrum represents the differ- 
ences in ground effect between the two locations for the two surfaces with siifii 
lar geometry of the microphones and aircraft position. Similar, to the 
near-far comparison results, the direct comparison results may be displayed 
as a function of frequency for a particular B or as a function of B for a 
particular one-third-octave band. 


DISCUSSION OF GROUND EFFECTS VARIATION WITH FREQUENCY 

Results of the near- far comparison method are illustrated in figure 10(a) 
through 10(e). The reference microphone used was microphone number 16, a 1.2 
m microphone positioned under the flight path over the intersection of runways 
04-22 and 10-28. The measurement microphones, all positioned over grass, 
were microphones 2, 4, 6, 8, and 11. The five plots of Figure 10 represent 
the results of the near-far method for one run of the five different height 
flights flown. The directivity angle chosen to select the portions of the 
microphone signals to be compared with was 122.5 degrees. Plotted along the 
ordinate is ground attenuation in decibels, along the abscissa is frequency 
in Hertz. The sign convention used in calculating the ground attenuation is 
that a positive value signifies an attenuation. The legend in the upper right 
of each plot identifies the curves and lists the values of B and slant 
range of the measurement locations when the aircraft position was frozen. 

For example, the solid curve in figure 10(a) is the result for microphone 2 
using microphone 16 as a reference for run 24. When the aircraft position was 
frozen, the slant range to microphone 2 was 262 m with a B of 33.6 degrees. 
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for rlll%4''’a‘l6j°m example, is the result 

Tor run ^4, a 160 m flight. The measurement microphones closest to the fliaht 

track, microphone 2, has the largest value of g and the smallest measured^ 

fHnhf As the measurement microphones get farther away from the 

track, the measured excess attenuation increases. The largest ground 
attenuation is found in the frequency range of 100 - 400 Hz. 

Plot 10(c) is for a 40 m 

flight, plot p(d) a 20 m flight, and plot 10(e) a 10 m flight. A trend of 
greater ground attenuation for small 3 is observed in the plots. An excep- 
tion IS the result for run 19 and microphone 6 and 8. In this inkance the 
measured ground attenuation for microphone 8 is less than that for microphone 

^ associated with microphone 6 is larger than 

attenLtio^in^ai? 8. The frequency range of maximum excess 

I? ] from 100 to 400 Hz. In the last plot 

the lowest flight and the smallest value of 3 , the measured 
ground attenuation for the last three microphones collapses together for 

lower frequencies the trend of larger 
ground attenuation for smaller 3 values is again observed. 

Results for the direct comparison method are illustrated in figure 11 
A result is shown for one of each of the five heights flown. The actual run 

hSf n? ■‘7’ 13, and 3. The corresponding 

runs are 160, 80, 40, 20, and 10 meters. Results are shown 
for four pairs of microphones for each run. The microphone pairs used were 
mcrophones 2-14, 8-18. 9-19, and 11-20. All of the mlcrophSnes used werr 

^‘^scissa, ordinate, and legend are identical to the 

the legend the curve for a microphone pair 
IS Identified by the microphone of the pair which is positioned over grass. 

For example, in figure 11(a) the result for the microphone pair 2-14, the solid 
curve, IS labeled EGFR23.M02. na . ^ i^t, uie bona 

• general trends are observed in the direct comparison results 

as in the near-far comparison results. Namely, increased measured ground 

particularly true of the results for a 

specific run. Although there are four microphone pairs, the last three pairs 
are close together compared with their distance from the flight track. The 
resulting 3 for each plot cluster around two values, the value for the 
closest pair or the value for the last three pairs. A second trend seen in the 
direct comparison result as well as in the near-far results is the frequency 
range of the largest measured ground attenuation. The largest measured ground 
attenuation is seen in figure 11 to be in the frequency range of 100 to 400 Hz. 


DISCUSSION OF GROUND EFFECTS 
Variations with Look Angle 

The spectral results for the five flights of the near-far comparison 
method given in the previous section may be combined to yield plots of 
ground attenuation vertus 3 for individual one- third-octave bands. Plotted 
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in figure 12 are the excess ground attenuation results obtained by the 
near-far comparison method given as a function of 3 for the following five 
one- third-octave bands: 63, 125, 250, 500, and 1000 Hz. Plotted in each 
figure along the abscissa is 3 in degrees and along the ordinate ground 
attenuation in decibels. The data points are plotted with different symbols 
to indicate the slant range associated with that particular data point. Listed 
in the legend at the top of each figure is the range of slant range for each 
symbol. The different symbol plotting scheme which really identifies which 
microphone a data point originated from was an attempt to check for a slant 
range dependence in the data. In the plot for the lowest frequency band, 

12(a), there is a small amount of measured attenuation for small values of 
3 but at larger values of 3 the measured effect diminishes to zero. The 
scatter in the data is the greatest for the smallest values of 3. The data 
scatter would be expected to be greater for the smaller values of 3 because 
the small values of 3 are associated with the microphones farthest away 
from the flight track and therefore have the largest propagation paths. In 
the next plot, 10(b), for the 125 Hz band there is an increase in the measured 
attenuation for small values of 3 (less than 4°), an apparent amplification 
for values of 3 between 4° - 16°, and an attenuation for the last data point. 
There is more scatter in the data and the last point disrupts, the trend seen 
earlier of the measured ground attenuation going to zero as the value of 3 
increases. In the 250 Hz plot the measured attenuation is larger and tends to 
zero as 3 increases. The measured attenuation in the next plot, the 
500 Hz band plot, is less than in the 250 Hz band plot but a rapid decrease with 
increasing 3 is observed with the envelope of data points going to zero 
attenuation for large values of 3. In the last plot for the 1 kHz band the 
measured ground attenuation is small for all but the smallest values of 3 
with the data points scattered about the zero ground attenuation line. 

The direct comparison results are redrawn in a ground attenuation versus 
3 for particular one-third-octave bands format in figure 13. The same one- 
third-octave bands are shown in the same sequence as for the direct comparison 
data illustrated in figure 12. A problem associated with the direct comparison 
method applied to the flight program addressed earlier is clearly observed in 
this particular data presentation. The problem is that the microphone pairs 
v/hich are applicable to the direct comparison method are either close to the 
flight track or at the end of the microphone array far from the flight track. 

The result is that most of the data points are clustered together with small 
values of 3 with only a few data points with larger values of 3. The data 
points in the 63 Hz band plot are clustered about a zero ground attenuation 
line indicating little measured ground effect. Ground attenuation decreasing 
with increasing 3 and tending toward zero (except the last point) is seen 
in the 125 Hz band plot, figure 13(b). Large attenuations are measured for 
small 3 in the 250 Hz plot with the attenuation rapidly diminishing with 
increasing 3. The measure attenuation is less in the 500 Hz plot but the 
tendency of going to zero with increasing 3 is again observed. ’ The data 
points are scattered around a zero line in the highest frequency plot, the 
1 kHz plot figure 13(e) for all measured values of 3. 
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CONCLUDING REMARKS 


Documentation of the flight experiment for low-angle propagation included 
discussion concerning the aircraft, the acoustic instrumentation and set up, 
the weather instrumentation, the experiment site, and problems encountered 
during the experiment. The reduction of the acoustic data by one-third octave 
band analysis was described, as was the reduction of the tracking and weather 
information The data management system designed to handle the large quantity 
of acoustic and tracking data was outlined. 

Data analysis which is not the main purpose of the present paper 
proceeded along two paths. A near- far comparison method was used to calculate 
ground effect using a sample of the data taken. In the near-far comparison 
method the signals of two microphones positioned over the same terrain are 
compared. Results of the near-far method are given for four microphones roughly 
evenly spaced along the microphone array positioned over grass for five runs. 

The results are shown in two formats: a ground attenuation versus frequency 

for fixed 6 or a ground attenuation versus B for fixed frequency. The 
second analysis technique used to compute ground attenuation was a comparison 
between two microphones equal distance from the flight track but positioned over 
different surfaces. Direct comparison results are also given for five runs 
in both data presentation formats. In both analysis techniques, a constant 
emission angle criteria was used to select the portions of the two microphone 
signals to be compared. 

The results of the two analysis methods agree in general. The largest 
ground attenuation was measured for the one-third-octave bands in the frequency 
range of 100 to 400 Hz. The measured ground attenuation quickly diminishes 
with increasing B. In most cases the measured ground attenuation was close 
to zero for B greater than 10 - 15 degrees. The results did exhibit quite 
a bit of scatter. The scatter discussed in the results is caused by many 
contributing factors. Probable factors are atmospheric parameter gradients and 
fluctuations, the data sampling rate in the analysis, uncertainties in 
aircraft position and dimensions of the tested surfaces. 

An advantage of the direct comparison method over the near-far comparison 
method is that corrections are not needed for differences in atmospheric atten- 
uation and spherical spreading between the microphones being compared. The 
two microphone signals being compared in the direct comparison method have 
the same emission angle and geometry; finite microphone height effects caused 
by differences in path length between the direct and reflected' array are the 
same for both signals. 

As in any comparison technique, the result is the relative difference 
between the two things being compared. In the near-far method the result is 
the difference between two signals propagating over the same terrain but for 
different distances and geometries with the accompanying differences in 
atmospheric absorption and spherical spreading being accounted for. In the 
direct comparison method the result is the relative difference between two sig- 
nals which have identical propagation paths except one is over grass, an acous- 
tically soft surface, and the other over concrete, an acoustically hard surface. 
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TABLE I 


COORDINATES OF MICROPHONE 

POSITIONS 

IN METERS 

Mic. 




No. 

X 

Y 

Z 

1 

-243.69 

53.34 

0.00 

2 

-246.74 

53.34 

1.20 

3 

-249.78 

53.34 

9.14 

4 

-462.99 

53.34 

1.20 

5 

-755.45 

53.34 

1.20 

6 

-926.01 

79.25 

1.20 

7 

-1149.61 

79.25 

1.20 

8 

-1388.97 

79.25 

1.20 

9 

-1606.81 

79.25 

1.20 

10 

-1848.92 

79.25 

0.00 

11 

-1851.96 

79.25 

1.20 

12 

-1855.01 

79.25 

9.14 

13 

-243.69 

0.00 

0.00 

14 

-246.74 

0.00 

1.20 

15 

-249.78 

0.00 

9.14 

16 

0.00 

0.30 

1.20 

17 

0.00 

0.00 

1.20 

18 

-1388.97 

0.00 

1.20 

19 

-1606.81 

0.00 

1.20 

20 

-1851.96 

0.00 

1.20 
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TABLE 1 1 NOMINAL AIRCRAFT OPERATING CONDITIONS 


Date 

Run No. 

Alt. (m) 

Power Setting, % 
Engine 1 Engine 2 

Time (GMT) 

11/1/79 

1 

9 

Idle 

100 

11 

46 

38 


2 

9 

tl 

II 

11 

54 

13 


3 

10 

11 

II 

11 

58 

37 


4 

10 

II 

It 

12 

02 

32 


5 

10 

It 

11 

12 

06 

47 

11/2/79 

6 

12 

II 

II 

19 

37 

32 


7 

12 

II 

II 

19 

42 

45 


8 

12 

II 

II 

19 

48 

43 


9 

12 

II 

II 

19 

52 

32 


10 

18 

11 

II 

19 

56 

13 


11 

18 

II 

II 

. 19 

59 

50 


12 

18 

It 

tl 

20 

03 

50 


13 

18 

II 

II 

21 

02 

23 


14 

18. 

II 

Full Burner 

21 

05 

58 


15 

18 

II 

Full Burner 

21 

09 

40 


16 

36 

II 

100 

21 

13 

48 


17 

36 

II 

II 

21 

17 

28 


18 

36 

II 

tl 

21 

19 

58 


19 

73 

II 

It 

21 

25 

49 


20 

73 

If 

II 

21 

29 

34 


21 

73 

II 

M 

21 

33 

05 


22 

146 

It 

tl 

21 

36 

39 


23 

146 

It 

tl 

21 

40 

05 


24 

146 

II 

II 

21 

43 

18 


25 

9 

II 

II 

21 

48 

00 


26 

9 

II 

It 

21 

51 

58 


27 

18 

It 

It 

21 

55 

37 


28 

Static 

Off 

II 
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TABLE III RADAR FILE EGAR26.RAD 


METERS 


MODE 

GMT 

X 


Z, 

1 

2l;52t 6.5 

-716,2 

T155,B 

9.6 

1 

?1!52: 7.0 

-690,9 

1119,3 

9.6 

: 1 

21152: 7,5 

-666,3 

1079,9 

9.5 

1 

21:52: fl,*^ 

-6ai ,5 

' 1039,7 

9.6 

1 

2i:52: 8.5 

-617,1 

995. 1 

9,6 

i 

21:52: 9.0 

-592,6 

955,5 

9,6 

i 

21:52: 9,5 

-567,7 

915.7 

9,0 

1 

21:52: 10,0 

-5^3 , 0 

875,7 

9,9 

: 1 

21:52: 10,5 

-518,3 

836,2 

10,2 

1 

21:52:11,0 

-993,7 

796,5 

10,3 

^ 1 

21:52:11,5 

-968,9 

756,9 

10, 1 

1 

21:52:12,0 

-993,3 

716,6 

9,9 

1 

21:52:12,5 

-917,7 

676,8 

9.9 

1 

21:52:13,0 

-392,6 

637,9 

9,8 

X 

21:52:13,5 

-368,5 

601,6 

9,5 

?. 

21 ;52: ia,0 

-399, I 

561,8 

9.5 

2 

21 ;52: i«,5 

-319,7 

522,0 

9.6 

2 

2i:'52: 15,0 

-295,9 

982,2 

9.7 

2 

21:52815,5 

-271,0 

992,5 

9.0 

2 

21:52:15,0 

-296,6 

932,7 

9,6 

2 

21:52816,5 

-222,3 

362.9 

9,9 

2 

21 : 52; 17,0 

-197,9 

323, 1 

10,0 

2 

2l;52:i7,5 

-173.5 

283,3 

10,0 

2 

21:52810,0 

-199, 1 

293,6 

10, 1 

2 

21 :52: 10,5 

-129.8 

203.8 

10.2 

2 

21:52819,0 

-100,9 

169,0 

10,2 

2 

21:52819,5 

-76,0 

129,2 

10.3 

2 

21:52:23,0 

-51.7 

89,5 

10,9 

2 

21 8 52:20,5 

-27,3 

99,7 

10.5 

2 

21:52:21,0 

-2.9 

9,9 

10.5 

1 

21:52:21,5 

21,9 

-39.9 

10.6 

1 

21:52:22.0 

96.3 

-73.6 

10,6 

1 

21852:22,5 

71,9 

-112,9 

10,6 

1 

21:52:23,3 

95,0 

-151,3 

■ 9,8 

1 

21:52823,5 

119,6 

-169,9 

10,6 

.1 

21 :52;29.3 

1,99,7 

-231,8 

9,8 

1 

21 :52:2«.5 

168.8 

-270,2 

10,9 

• 1 

21:52:25,0 

192, a 

-308,9 

9,3 

■1 

21:52825,5 

217,2 

-398.8 

9,6 

•1 

21 ;52;26,3 

291,9 

-369.2 

9,1 

1 

21 8 52826,5 

268,9 

-929,9 

9,8 

.1 

21:52:27,0 

291.5 

-968,9 

9.6 

1 

21:52:27,5 

315,5 

-508,8 

8,6 

1 

2l :52;2B,0 

339,9 

-598,6 

8.3 

1 

21:52:20,5 

363,9 

-586,7 

0,0 
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TABLE IV SAMPLE WEATHER DATA RUN 27 


Weather Station 

Wind 

speed, 

(m/sec) 

Wind 

direction, 

deg 

Temperature, 

°C 

Atmospheric 
pressure, 
mm Hg 

Humidity, 

% 

Dew Point 
°C 

1.2m, Van 1 

1.8 

300 

13.3 




1.2m, Van 5 

1.4 

270 

12.2 




10 m. Van 3 

1.4 

359 

14.0 

763.5 

39.0 


10 m, N 159 

1.8 

285 

15.0 

764.-5 


-18 

TO m. Damage Control 

2.7 

285 





3 m. Triangle 

2.2 

296 

15.0 




6 m. Triangle 

2.4 

288 





9 m. Triangle 

2.5 

275 





12 m. Triangle 

2.4 

275 





15 m. Triangle 

2.6 

295 

15.0 





TJBLEX.JILLEGF27.m2 


DATA DUMP FOR FILE EBFR27.M02 RASE 1 OF 4 

RECORD NO, s 22 GAIN a 110 NO, SEC, a 55 IL a 13 IH a 40 


(HETERS3 1/3 OCTAvE BAND CENTER FREQUENCIES (HZ) 


REC 

NO, 

time 

X 

y 

Z 

OSPL 

DBA 

20. 

0.5K 

2Si 

0,6K 

32, 

0,8K 

40, 

1,0K 

50*. 

1,3k 

63. 

J.6K 

79, 

2.0K 

100 . 

2,5K 

126. 

3.2K 

150, 

4,0K 

200 . 

5.0K 

251. 

6.3K 

316. 

7,9K 

398, 
10, K 

1 

21155137,00 

-335,12 

542,36 

-21,18 

74.2 

72.2 

59.5 

61,2 

56.0 

64.0 

55,9 

66,3 

60.0 

68.2 

63.6 

64.1 

56,9 

58.0 

56,8 

60,2 

59,3 

55.1 

63.4 

52.7 

66,0 

51.4 

60,7 

51.1 

56,9 

52.2 

53,8 

51.6 

55,3 

52,9 

2 

21155137,13 

-328,68 

532,02 

-21,23 

75.7 

72.7 

56.0 

64.0 

58,5 

68,0 

55.9 

67,1 

59.5 

67,2 

58.6 

63.9 

64.2 

57.0 

59,5 

60,7 

58,3 

55,1 

65,9 

52,0 

65,2 

51.1 

62.2 

50.6 

57,9 

50,7 

54.0 

51,6 

58.8 

52.9 

3 

21155137,25 

•322,25 

521,66 

-21.29 

70,7 

67.0 

55,8 

56,0 

51.5 

58,7 

63.4 

59,3 

59,0 

60.2 

65.6 

57.1 

60.4 

55.3 

60,5 

55,7 

62,5 

52,3 

64,9 

51,2 

61,0 

51,1 

64.2 
50. 1 

55.6 

51,2 

55.0 

51.4 

56,8 

52,7 

4 

21155137, 3S 

•315,82 

511,30 

-21.34 

71.5 

68.5 

55.5 

57,0 

52.0 

61.5 

54,6 

62,8 

60,8 

61.0 

55.3 

57.9 

61.7 

55.3 

57.5 

55.5 

59,0 

51,6 

61.1 

51.5 

65,2 

51.4 

61.9 

50,6 

55.4 

52,2 

51.5 

51.1 

54.5 

53.2 

5 

21155137,50 

•309,39 

500,93 

•21,39 

73.2 

69.5 

53.0 

60.0 

54.5 

62,7 

54.6 

64,3 

60.3 

62,0 

55. T 
60.1 

57.4 

55.8 

59,8 

56,5 

55.5 

54,1 

63.1 

51,5 

65,7 

50,6 

61.2 

50,8 

56.4 

51.5 

54.0 

51.1 

57,6 

51.9 

6 

21155137.63 

•302,96 

490,57 

-21,44 

73,0 

70,5 

54,8 

59.7 

52.6 

61.0 

61.6 
64, 1 

59.3 

64,7 

59,8 

62. T 

65.9 

56.5 

56,3 

58,5 

66.0 

54.6 

64.4 

53.0 

60,7 

51.4 

61,7 

50,6 

54,6 

51,0 

55.3 

51,6 

57,5 

52,4 

T 

21155137,75 

-296,52 

480,21 

•21,50 

73.2 

70.2 

54,3 

59.5 

52,5 

61.0 

60,6 

62,8 

57,8 

64,0 

61.3 

61 . U 

60.2 

56.3 

56,5 

58,2 

64,0 

56,3 

68.1 

52.7 

64,2 

50,9 

61.7 

49.8 

58.1 

52.2 

55,0 

52.4 

56,8 

52,7 

a 

21155137,88 

•290,09 

469,84 

•21.55 

74,5 

69,0 

57,5 

57.7 

52,8 

63,2 

61.1 

64,3 

60,0 

61,0 

64, T 
60.6 

65.2 

55.3 

60,8 

58,2 

66.5 

55.6 

65,6 

53.0 

63,0 

51,6 

60,4 

50,8 

55.4 

51.5 

54.3 

51.4 

54.8 

52.9 

9 

21155138,00 

•283,66 

459,48 

-21,60 

74.2 

70,5 

56.5 

58.5 

55.3 

64,7 

61,1 

64,8 

60.0 

63.7 

61.6 

64.6 

60.4 

50.5 

63.0 

58.0 

59,8 

57.3 

61.4 

53.5 

64,5 

51,4 

64,4 

51.1 

60,9 

51.5 

55.0 

51.9 

57.0 

53.4 

10 

21155138,13 

-277,23 

449,12 

-21.65 

76,0 

75.7 

57,0 

57,2 

57,5 

65.2 

61.4 

65.6 

57.8 

64,7 

61.6 

68.6 

57.9 

64,8 

64,8 

63,5 

66,5 

61.3 

67,6 

55.5 

66.5 

52.6 

66.7 

50.8 

60.4 

51.5 

56,0 

51,6 

59,0 

52,7 

11 

21155138,25 

-270,79 

438,76 

-21,71 

79,5 

78,2 

53.3 

60,2 

59.5 

64.5 

56.1 
68. 1 

53.0 

69.0 

60,3 

73.9 

65.7 

60.8 

61,0 

67,5 

65.3 

67.3 

63,9 

58,0 

65.0 

54.1 

66,2 

51.1 

58.6 

51.7 

59,3 

51.9 

60,5 

52.9 

12 

21155138,38 

-264,36 

428,39 

-21,76 

80.5 

79,0 

59.5 

65,0 

60,8 

68,0 

63. 1 
68,8 

62,0 

70,2 

57, T 
76.6 

65.4 

70.0 

67,0 

69,7 

65.0 

66.1 

65,4 

59.0 

62,7 

54,9 

65.2 

50.6 

61.6 

51,0 

57.3 

51,1 

59.3 

53.2 

13 

21155136,50 

-257,93 

418,03 

-21,81 

76,7 

75,2 

59,8 

61,5 

54,5 

60,2 

60,9 

64,3 

63.3 

66.2 

60.6 

70,9 

62.7 

66,5 

60,0 

64,2 

61.5 

62.6 

64,9 

54,7 

61.5 

52,1 

63.7 

50.6 

59,1 

51,7 

57.5 

51.6 

56,6 

52,9 

1 « 

21155136,63 

-251,50 

407,67 

-21,87 

80,2 

60,0 

56,3 

62,5 

59.8 

64,7 

65,9 

68,3 

59.3 

72.2 

66.3 

75.6 

64,9 

73.0 

66,3 

68.0 

65.0 

68.1 

67,6 

60,2 

63,5 

56,9 

65,2 

51.1 

60,6 

51.7 

57.0 

52,6 

61,0 

52.9 

15 

21155138,75 

-245,07 

397,31 

-21.92 

80.7 

80,2 

53,8 

64,7 

58.0 

67.0 

61,1 

71,3 

57.8 

71.2 

65.? 

76.1 

61.7 

71.3 

70,8 

66,2 

70,3 

65,6 

64,9 

58.7 

63,2 
56, 1 

63.9 

51.6 

65,9 

51,7 

59,0 

51.9 

60,8 

53.9 

16 

21155138,88 

•238,63 

386,94 

-21,97 

81,0 

80,7 

59.5 

63,0 

59.5 

69.5 

59, 1 
71.1 

67.6 

72.2 

67. i 
75. T 

59.9 

72.5 

68,8 

68.2 

68,0 

65,6 

68. 1 
59.5 

66,0 
56, 1 

67.7 

51.8 

61,1 

51.2 

59.5 

51.1 

60,8 

52,9 

17 

21155139,00 

-232,20 

376,58 

- 22,02 

81,5 

81,0 

60,3 

65,0 

54,3 

69.5 

59,9 

72.1 

69,3 

74.2 

65.8 

72.9 

60.9 

72,0 

67.3 

70,2 

69,0 
67, 1 

67,6 

61.5 

67,0 

58,4 

66.4 

52.8 

61,6 

51.7 

56,3 

51.6 

61.5 

53,7 
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FIGURE 5. ACOUSTIC INSTRUMENTATION 
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FIGURE 7. ONE-THIRD-OCTAVE BAND ANALYSIS DIAGRAM. 
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FIGURE 8. DATA FILE TIME HISTORIES. 
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FIGURE 9, DATA FILE MAXIMUM OVERALL SPECTRUMS. 
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FIGURE 10. CL NEAR / FAR RESULTS FOR 160 m FLIGHT. 
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FIGURE 10. 6. NEAR / FAR RESULTS FOR 80 m FLIGHT. 
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FIGURE 10, c, NEAR / FAR RESULTS FOR 40 m FLIGHT. 



GROUND ATTENUATION, dB 



FIGURE 10. d. NEAR / FAR RESULTS FOR 20 m FLIGHT. 
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FIGURE 10, e. NEAR / FAR RESULTS FOR 10 m FLIGHT 
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FIGURE 11. CL DIRECT COMPARISON RESULTS FOR 160 m FUGHT. 
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FIGURE 11. b. DIRECT COMPARISON RESULTS FOR 80 m FUGHT. 
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FIGURE 1 1. c. DIRECT COMPARISON RESULTS FOR 40 m FLIGHT. 
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FIGURE 11. ± DIRECT COMPARISON RESULTS FOR 20 m FUGHT. 
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FIGURE 1 1. e. DIRECT COMPARISON RESULTS FOR 10 m FLIGHT, 
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FIGURE 12. CL NEAR / FAR RESULTS FOR 63 Hz 1/3 OCTAVE BAND. 
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FIGURE 12. 6. NEAR / FAR RESULTS FOR 126 Hz 1/S OCTAVE BAND. 
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FIGURE 12. c. NEAR / FAR RESULTS FOR 2S1 Hz 1/S OCTAVE BAND. 
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FIGURE 12. d NEAR / FAR RESULTS FOR SOI Hz 1/3 OCTAVE BAND. 
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FIGURE 12. e. NEAR / FAR RESULTS FOR 1000 Hz 1/3 OCTAVE BAND. 
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FfGURE 13. €L DIRECT COMPARISON RESULTS FOR 63 Hz 1/3 OCTAVE BAND. 
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FIGURE 13. b. DIRECT COMPARISON RESULTS FOR 126 Hz 1/3 OCTAVE BAND. 
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FIGURE 13. c. DIRECT COMPARISON RESULTS FOR 2S1 Hz 1/3 OCTAVE BAND. 
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FIGURE 13. <t DIRECT COMPARISON RESULTS FOR SOI Hz 1/3 OCTAVE BAND. 
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FIGURE 13. e. DIRECT COMPARISON RESULTS FOR 1000 Hz 1/3 OCTAVE BAND. 




APPENDIX A: FLIGHT DATA 



directivity A‘^T,LE 


]?:?., 5 ring 


filename emit X Y • Z VEL HEADING 



TIME 


(m) 


(m/s) 

(del) 

EGFR01 , Mmi 

n 1 3R, 07 

-31.1 

50,0 

11.9 

89,6 

99,6 

EGFR01.M02 

1 1 i ^ 6 } 3B, 07 

-31.1 

50.0 

11,9 

89,6 

99,6 

EGFRDl , M03 

ll{y6;3B,07 

-31.2 

50. 1 

11.9 

89,6 

99,6 

EGFR01 , Maa 

1 1 J^^l38. 1 1 

-29.2 

46,9 

11.9 

89,6 

99,6 

EGFRni.Mys 

1 1 tURJ :i«. lb 

-26,5 

42,5 

11.9 

89,6 

99,6 

EGFR01 , Mye> 

1 1 t'4b;37.86 

-<41.1 

66. 1 

11,9 

89,6 

99,6 

EGFR01.NB7 

1 1 ; <46; 37,90 

-39,0 

62,8 

11.9 

89,6 

99,6 

EGFRfll,M0R 

11 :«b!37,95 

-36.6 

59,5 

11.9 

.89,6 

99,6 

EGFRGl.Myq 

llt<4bj37,99 

-3<4,8 

56,0 

11,9 

89,6 

99,6 

EGFR01 , Hia 

11 ; <46: 38, 044 

-32,6 

52,4 

11.9 

89,6 

99,6 

EGFR01.M1 1 

1 1 t <46: 38. 0<4 

-32.6 

52.4 

11.9 

89,6 

99,6 

EGFR01.M1? 

1 1 : <16: 38, 0<4 

-32,6 

52,3 

11.9 

89,6 

99.6 

EGFRUI 

1 1 : <46; 39. 00 

12,5 

-20.7 

12,0 

89,6 

Q9,6 

EGFRMI ,M10 

1 1 ; <46; 39, 044 

1<4.5 

-24,0 

12.0 

89,6 

99,6 

EGFR01 , 

ll:<46: 39,09 

16,7 

-27,6 

12,0 

89,6 

99,6 



DIRECTIVITY angle 


= 1R2.5 rle^ 

filename emit X Y ' Z VEL HEADING 



T I ME 


( t) 


(rp/s) 

(deq) 

EGFRD2,Mpii 

11:5/4:27.57 

-27, /4 

50,0 

11,8 

68,5 

99.6 

EGFR02,M?i2 

li:5a:?7,57 

-27.3 

50.PI 

11,8 

68,5 

99.6 

EGFR«2.N^3 

1 1 :5a:27,57 

-27, /4 

50, 1 

11,8 

88,5 

99,6 

EGFRR2. M0a 

li:5/J:27.fti 

-25, /4 

a6,8 

11,8 

88,5 

99,6 

EGFR02.M05 

1 1 :5/it27,67 

-22,8 

/42.5 

11,8 

88,5 

99,6 

EGF;?P2,Mil6 

11 :5/J;27.‘5/) 

-37,3 

66,1 

11.8 

88,5 

99,6 

EGFR02.M07 

11 1 5/4: 27. /J0 

-35.3 

62,8 

11.8 

88,5 

99,6 

EGFR02,M0e 

1 1 :5/4t27,/45 

-33. 1 

59,2 

11,8 

88,5 

99,6 

EGFR02.MD9 

11:5/4! 27, 419 

-31,1 

56,0 

11,8 

88,5 

99,6 

EGFR02.M10 

11:5/4.! 27. 5/4 

-28,9 

52. /4 

11,8 

88,5 

09.6 

EGFR02.M11 

11 !5'J:27,5/4 

-28,8 

52, /4 

11,8 

88,5 

99,6 

EGFR02.M12 

11:5/4:27,5/4 

-28,8 

52,3 

11.8 

88,5 

99,6 

EGFR02.M13 

li:5/i:2B,2R 

5,8 

-3,8 

11.9 

8 8,5 

99,6 

EGFRH2.MIU 

11:5/4!2?,2R 

5.8 

-3.9 

11.9 

88,5 

99,6 

EGFR02.M15 

li:5a:2fl,28 

5,8 

-3,8 

11.9 

88,5 

99,6 

EGFR02.M16 

1i:5/4:28.2R 

6,B 

-a . 2 

11.9 

88,5 

99.6 

EGFR02.M17 

11:5/J:28,2R 

8,2 

- /4 , 5 

11,9 

88,5 

99,6 

EGFR02, MlQ 

n :5/4!28.51 

16,2 

-20,7 

11.9 

88,5 

99.6 

EGFR02.M19 

11:5/4:28.55 

18,2 

-2/4.0 

11,9 

88,5 

99,6 

EGFR02.M20 

11!5/4!28,60 

2fl.5 

-27,6 

11.9 

88,5 

99,6 


A-3 


directivity ANIJLt- 


lP?,b dri 


filename 


EGFRd3,MMI 
EGFRf^3,Mf)2 
EGFR03,M03 
EGFR03,M0ij 
EGFR03.M05 
EGFR03, M06 
EGFR03.N07 
EGFR 03 .M 08 
EGFR03.M09 
EGFR03.M10 

EGFR03.M1 1 
EGFR03.M1? 
EGFR 03 .M 13 
EGFR03.Mia 
F.GFR03, 

EGFR03.M16 
EGFR03,Mi? 
EGFR03 , Mi9 
EGFR03.M19 
EGFR03.M20 


^ Y I VEL heading 


TIME 


( 'p) 


(m/3) 

( deq) 

11 »55:5u.52 

-29.8 

a9,3 ■ 

11,9 

89, a 

99.7 

1 1 :58j5ti,52 

-29,8 

a9.3 

11.9 

09, a 

99.7 

1 1 :59;5a.52 

-29,9 

a9, a 

11,9 

09, a 

99,7 

1 1 :58:5a, 57 

-27,5 

as, 5 

11,9 

89, a 

99,7 

1 1 :58:5a, 6a 

- 2 a. 3 

a0,2 

11.9 

89, a 

99,7 

1 1 :58t5a.3a 

-38. a 

63,3 

11,9 

89, a 

99,7 

1 1 :5P:5a.39 

-36,0 

59.3 

11.9 

09, a 

99,7 

1 1 :58:5a, as 

-33,3 

55.0 

11.9 

89, a 

99,7 

1 1 :58;5a,50 

-30,9 

51.0 

11.9 

89, a 

99,7 

1 1 :58:5a. 55 

-20,2 

a6,7 

11.9 

09. a 

99,7 

1 1. :58:5a, 55 

-20.2 

a6,6 

11.9 

09, a 

99,7 

1 1 :58:5a, 55 

-28,2 

a 6 , 6 

11.9 

89, a 

99.7 

1 1:58:55.23 

3,2 

-a. 6 

11.9 

89, a 

99,7 

1 1 :56:55,23 

3.2 

- a , 6 

11.9 

09, a' 

99,7 

11:50:55,23 

3, 1 

- a , 5 

11,9 

89, a 

99,7 

11:50:55, ?a 

3,7 

-5, a 

11.9 

89. a 

99,7 

11:58:55, 2a 

3.0 

-5,6 

11.9 

89, a 

99,7 

1 1 :58:55,50 

15.7 

-25,2 

11.9 

09, a 

99,7 

1 1 :58:55,55 

10. a 

-28,9 

11,9 

93,2 

96,2 

11:58:55,60 

21, a 

-33,2 

11.9 

93,2 

96,2 



12?, 5 doq 


DIRECTIVITY AMfJLF = 

filename emit y Y . Z vel heading 




TIME 


(mj 


( m/ s ) 

( deq) 

EGFRJia, M0l 

12: 

2:97.68 

-90,6 

9 6,5 

12.9 

89,2 

100.6 

EGFRPa, 

12: 

2;97,6R 

-90,6 

96,9 

12,9 

89,2 

100,6 

EGFRpa, M03 

12; 

2: 97, 6fl 

- 90,7 

96,5 

12,9 

89,2 

100,6 

EGFR 0 a, HciiH 

12 ; 

?:a7.78 

-36,9 

39,9 

12.9 

69,2 

100,6 

EGFRDil, M05 

12 : 

2:97,90 

- 30,7 

29,8 

12,9 

69,2 

100,6 

EGFR0«, M36 

12 : 

2:97.63 

-93,0 

50,5 

12,9 

89.2 

100,6 

EGFR0O, M07 

12 : 

2 : « 7 , 7 3 

-38.7 

93,2 

12.9 

89,2 

100,6 

EGFR 0 a,M 08 

12 ; 

2:97.83 

-39.0 

35,2 

12.9 

89.2 

100.6 

EGFR0a,M09 

12 ; 

2:97,93 

-29,7 

28,0 

12,9 

89.2 

100,6 

EGFR0a,M10 

12 : 

2:98,03 

-25.0 

20.0 

12.9 

91,1 

100.9 

EGFR 0 i|,Mn 

12 : 

2:98,03 

-29,9 

19,9 

12.9 

91.1 

100,9 

EGFR 0 a, Ml? 

1 ?: 

2:90,03 

-29,9 

19,8 

12,9 

'> 1.1 

100,9 

EGFR0a, M i3 

1 ?; 

2 ; 96. 38 

- 8,6 

-7,9 

12.5 

91.1 

100,9 

EGFR 0 «, Mia 

12 : 

2 ; 98, 38 

- 8,6 

- 8,0 

12,5 

91.1 

100,9 

EGFR0a,Ml5 

12 ; 

2:98,36 

- 8,6 

-7,9 

12,5 

91.1 

100,9 

EGFR 0 a, Mi6 

1?; 

2 : 98.97 

-9,7 

-19,6 

12,9 

91.1 

100,9 

EGFR0a,Mi7 

12; 

2 : 98,97 

-9,6 

-19.8 

12.9 

91.1 

100,9 

EGFR 0 a.Ml 8 

! 2; 

2:98.97 

18,2 

-53,8 

11,8 

91.1 

100,9 

EGFR0a,Ml9 

12; 

2:99,07 

23,2 

-62.3 

11.6 

91.1 

100,9 

EGFR0a,M20 

12; 

2:99,20 

28,8 

-71,9 

11.5 

91.1 

100,9 


directivity andlp 


1??,5 doq 


FILENAMf: F.'^IT V Y Z VEL HEADING 




time 


( n) 


(fp/s) 

(deq) 

EGFRC55,M01 

125 

b 

!5R,17 

-23,0 

50.8 

12, a 

91.8 

99.3 

EGFR05.M0? 

12! 

b 

!5R. 17 

-23,0 

50,8 

12, a 

91,0 

99.3 

EGFR05.MP3 

12! 

b 

!5R. 17 

-23.9 

50.9 

12, a 

91,8 

99,3 

EGFR05,M0ij 

12! 

h 


-22, « 

^18, 5 

12. a 

91.6 

99,3 

EGFRP5,^05 

12! 

b 

:59,2y 

-20.5 

/i5, « 

12. a 

91,0 

99.3 

EGFR05,M0fe 

12! 

b 

!5A,93 

-35,6 

69,7 

12, a 

91,8 

99,3 

EGFR05.M07 

12! 

b 

!58,96 

-3ii. 1 

67,3 

12. a 

91,8 

99,3 

EGFR05.M08 

12! 

h 

!89,00 

-32.5 

6a, 7 

12. a 

91,0 

99,3 

EGFR05.H09 

12! 

6 

!59.02 

-31,0 

62,3 

12, a 

91,8 

99,3 

EGFRe5,'>'13 

12! 

b 

! 59., 06 

-29, a 

59,7 

12. a 

91,8 

99,3 

EGFR05.HI 1 

121 

b 

: 59, 06 

-29, a 

59,7 

12. a 

91,6 

99,3 

EGFRP5.M12 

12! 

h 

!59,06 

-29.3 

59.7 

12, a 

91,8 

99,3 

EGFR05,Hi3 

12: 

b 

!59, 86 

9,6 

-2.9 

12, a 

91,0. 

99,3 

EGFRP5,Hu 

12! 

b 

!59,86 

9.6 

-2.9 

12 . a 

91,8 

99,3 

EGFR05.M15 

12! 

b 

!59,86 

9.5 

-2,8 

12, a 

91.8 

99,3 

EGFR05.H16 

12! 

h 

!59.fl7. 

9.0 

-3,3 

12, a 

91,0 

99,3 

EGFR05.M17 

12! 

b 

!59,R7 

10.0 

-3,6 

12, a 

91,6 

99.3 

EGFR05.M18 

12! 

7 

! 0,02 

17.2 

-15.1 

12, a 

91,8 

99,3 

EGFR05.H19 

12! 

7 

! 0.05 

18.6 

-17, a 

12 . a 

91,8 

99,3 

EGFR05.M20 

121 

7 

! 0,08 

20.3 

-20. 1 

12, a 

91,6 

99,3 



DIRECTIVITY ANGLE 


1?2,5 drq 


filename 

E'^IT 
• time 

X 

Y 

(m) 

Z 

VEL 

(m/s) 

heading 

(deq) 

EGFROfe.M^l 

19:37:37,79 

-20.5 

51,8 

13.1 

90,7 

99,0 

EGFR06,Mk52 

19:37:57,79 

-20,5 

51,0 

13.1 

90,7 

99,0 

EGFR06.M03 

19:37:37,79 

-20.6 

52,0 

^ 13.1 

90.7 

99,0 

EGFR06,M0a 

19:37:37,80 

-23,7 

50.7 

13,1 

90,7 

99,0 

EGFR06,Mn5 

19:37:37,83 

-22,7 

09,0 

13.1 

90,7 

99,0 

EGFR0h,M06 

19:37:37,50 

-38,0 

70.0 

13.1 

90,7 

99,0 

EGFR06.M07 

19:37:37,52 

-37.6 

72,7 

13, 1 

90,7 

99,0 

EGFR06.M0fl 

19137:37, 53 

-36,7 

71,3 

13,1 

■ 90,7 

99,0 

£GFR0fe,MP9 

19:37:37,55 

-35,9 

70,0 

13.1 

90,7 

99,0 

EGFR06.M10 

19:3713.7, «5 

-13,0 

80,5 

17,0 

66,0 

105.5 

EGFR06.M1 1 

19:37:37.05 

-13,0 

80,5 

17.0 

86,0 

105,5 

F.GFR06.M12 

19:37137.05 

- 1 3, 0 

80.5 

17,0 

86,0 

105,5 

EGFR06.M13 

19:37:38,08 

9.2 

-1,7 

13,2 

90,7 

99,0 

EGFR06,M1U 

19:37:38,06 

9.2 

-1.7 

13.2 

90,7 

99,0 

EGFR06.M15 

19:37:38.08 

9.1 

-1.5 

13.2 

90,7 

99,0 

EGFR06.M16 

19:37:36,51 

10,3 

-3,5 

13.2 

90,7 

99,0 

EGFR06.M17 

19:37:38,52 

10.5 

-3,8 

13,2 

90,7 

99,0 

EGFR06,M1B 

19:37:38,57 

13.3 

-8,3 

13.2 

90,7 

99,0 

EGFR06.MIO 

19:37:38,59 

10,1 

-9,5 

13,2 

90,7 

99,0 

EGFR06.ME3 

19:37:36,61 

15.0 

-11,0 

13.2 

90,7 

99,0 



directivity ANir.LE 


12?. 5 dfjq 


filename 

emit 

TIME 

X 

Y 

C^) 

Z 

VEL 
( m/ s ) 

HEADING 
( deq) 

ERFRP57.NHI 

l?:a2;o7,95 

-2B.7 

50.8 . 

6,9 

92,8 

99,0 

EGFR07. Mn? 

19:a2:^n,95 

-28,7 

50,8 

6,9 

92,8 

99,0 

EGFR07.MH3 

l9jq?:U7,95 

-28.7 

50,8 

6,9 

92.8 

99,0 

EGFRP7.MHU 

19:u2iu7.98 

-27.2 

08,0 

6i9 

92,8 

99,0 

EGFRR7, Mf)5 

19jq2:op,02 

-25,1 

05,0 

6.9 

92,0 

99,0 

EGFR07.M36 

I9t 02! U7, 72 

-00,1 

69.2 

6.9 

92,8 

99,0 

EGFR07.M07 

191 0?i U7. 75 

-38.5 

66.6 

6.9 

92,8 

99,0 

EGFR07.M08 

l'»IO2!07,78 

-36,8 

63,9 

6.9 

92,8 

99,0 

EGFR07.M09 

19j02ia7.82 

-35.3 

61,0 

6,9 

92,8 

99.0 

EGFR07. M10 

19!02jU7,85 

-33,6 

58,6 

6,9 

92,8 

99,0 

EGFR07, MU 

lR|0?!a7,85 

-33,5 

58,6 

6.9 

92,6 

99,0 

EGFR07.M12 

19: 0?: 07, 85 

-33.5 

58.5 

6,9 

9?. 8 

99,0 

EGFR07.M13 

19 : 02: 63 

0.6 

-2,9 

6.9 

92,8 

99,0 

EGFR07.M1U 

1 9 : 0 2 S 0 5 , 6 i 

0.7 

-2,9 

6.9 

92,8 ■ 

99,0 

EGFR07,^15 

1 9 : 0 2 J 0 8 , 6 3 

0,6 

-2.9 

6,9 

92,8 

99,0 

EGFR07.M16 

19 J 031 3,66 




102, 1 

71,9 

EGFR07.M17 

l9:o3: 3,66 




102, 1 

71,9 

EGFR07,Mlfl 

1 9 : 021 on , 80 

12.8 

-15.9 

6.9 

92,8 

99,0 

EGFR07.M19 

19102108,83 

10,3 

-18.0 

6.9 

92,8 

99,0 

EGFR07.H20 

19102108,87 

16.0 

-21,? 

6.9 

92,8 

99.0 


DIRECTIVITY ANf;LE 


1 , S di?q 


filename E^'IT V Y . z VEL HEADING 



timf. 


( fn) 


(m/s) 

(deg) 

EGFRPI8. MfU 

19jy8j4i5,0M 

-30,0 

50,5 

8.3 

93,6 

99, 41 

EGFRC?0, M0^ 

19:«8:«5,80 

-30,0 

50,5 

6,3 

93.6 

99,9 

EGFRD8, Mq3 

I9;98l<i5,79 

-30,0 

50.5 

6.3 

93,6 

99,9 

EGFR00, M0U 

lR!«8:y5.83 

-26.3 

97.7 ' 

8.3 

93,6 

99,9 

EGFR0B, M05 

I9:a0t/i5,88 

-26,0 

99,0 

6.3 

93,6 

09,9 

EGFR08, M04, 

l9;aB:u5,58 

-90,8 

67,9 

6.3 

93,6 

99,9 

EGFRfl0,M07 

1 R » a R I « 5 , 6 1 

-39,0 

65.0 

6.3 

93,6 

9 9,9 

EGFR08, M08 

I9t/J0:a5,65 

-37.1 

61,9 

6.3 

93,6 

99,9 

EGFR00, M?9 

19l90ja5.69 

-35,3 

59. 1 

8,3 

93,6 

99,9 

EGFRR8.M10 

19ia8t<J5,73 

-33,9 

55,9 

0,3 

93,6 

99,9 

EGFR08.MI 1 

195UP;U5,73 

-33,9 

55,9 

6.3 

93,6 

99,9 

EGFR(18, Mia 

19:^8:95.73 

-33,3 

55.9 

6,3 

93,6 

99,9 

EGFRR8.M13 

1 9 : « B : 9 8 , 9 7 

3,3 

-3.3 

8,3 

93,6 

99,9 

EGFR08, Mi/j 

19:98:96,97 

3,3 

-3,3 

0,3 

93,6 

99,9 

EGFR08,Mi5 

19198:96,97 

3.3 

-3.2 

6,3 

93,6 

99,9 

EGFR08, Mlfe 

19:98:96,97 

3,2 

-3, 1 

8,3 

93,6 

99,9 

EGFR00,Mi7 

19:98:96,97 

3,3 

-3,3 

6,3 

93,6 

99,9 

EGFR08.M10 

19:9«:96,66 

.12,9 

-18,0 

8.3 

93.6 

99,9 

EGFR08,M19 

IR : 9B : 96, 69 

19,1 

-20.6 

6,3 

93,6 

99,9 

EGFR 08 ,Ma 0 

19:98:96,73 

18. 1 

-29.0 

8.3 

93,6 

99,9 


A-9 


directivity angle 


122.5 df?q 


filename emit X Y Z VEL HEADING 



TIME 


(t) 


C m/ s ) 

Cdeq) 

Er,FR09,M?ii 

l9!52J38,a0 

-28,9 

50, 1 

5.7 

93, a 

99,6 

EGFRP9.M02 

l'’!52:3B. U0 

-28,9 

50,1 

5.7 

93. a 

99,6 

EGFRP9.MW3 

19:52>3B,a0 

-28,9 

50. 1 

5.7 

93, a 

99,6 

EGFRP9, MCJil 

19J5213B, aa 

-26,9 

a6,9 

5.7 

93, A 

99,6 

EGFRP9, Mvl5 

19J52I3R, «9 

-2«,3 

a 2.6 

5.7 

93. a 

99,6 

EGFR09, Mh6 

19;52t38.?0 

-38.8 

66,2 

5.7 

93. a 

99,6 

EGFR09, Mf^7 

1R!52:38, 23 

-36,0 

62.9 

5,7 

93, a 

99,6 

EGFR09, M08 

19:52:38,20 

- 3 a, 6 

59. a 

5,7 

9 3, a 

99,6 

EGFR09, M09 

19:52:38, 32 

-32.6 

56.1 

5.7 

93, a 

99,6 

EGFR09.M10 

19:52:30-, 3.7 

-30, a 

52.5 

5.7 

93, a 

99,6 

EGFR09.M1 1 

19:52:30.37 

-30, a 

52,5 

5.7 

93, a 

99,6 

EGFR09.M12 

19:52:38.37 

-30, a 

52,5 

5.7 

93, a 

99.6 

EGFR09, Ml3 

19:52:39.08 

a. 3 

-3.7 

5.6 

93, a. 

99.6 

EGFR09,Mi« 

19:52:39.08 

a. 3 

-3.7 

5,6 

93, a 

99,6 

EGFR09.M15 

19:52:39,08 

a. 3 

-3,7 

5.6 

93, « 

99,6 

EGFR09.M18 

19:52:39.05 

2.9 

- 1 . a 

5,6 

93, a 

99,6 

EGFR09.M17 

19:52:39.05 

3,0 

-1.7 

5.6 

93, a 

99,6 

EGFRn9,Hi8 

19:52:38,53 

-3,6 

a a. a 

9.9 

90.3 

10a, 6 

EGFR09.M19 

19:52:39,33 

16.7 

-23,0 

5,5 

93, a 

99,6 

EGFR09.M2P 

19:52:39,30 

18,9 

-27,5 

5,5 

93. a 

99,6 


A-10 



DIRECTIVITY A^iQLE 


1?2,S 


filf.na'^e tmit y y i vel heading 



TIKF 


( m ) 


(m/s) 

( dea) 

EGFR10.M01 

lRt58?2a, la 

-27.2 

50.7 

18.5 

93,0 

99.3 

EGFR1C5, HH2 

1 R : 8 E ; ? a , 1 a 

-27,2 

50.7 

16,5 

93,0 

99,3 

EGFR Id, M 33 

1R:56S2«, 13 

-27,0 

51.0 

.. 18,5 

93,0 

99,3 

EGFRjd,Md« 

I9;56:?a , 16 

-26,0 

08,7 

16,5 

93.0 

99,3 

EGFR10, M05 

17:58:20,2(1 

- 20,2 

05,6 

16.5 

93,0 

99,3 

EGFR 10 ,H ^6 

19:58:23.69 

- 39,0 

70.2 

10,5 

93,0 

99,3 

EGFRI0.M07 

19:56:23.92 

-37.9 

67.9 

18.5 

93,0 

99.3 

EGFR10.M08 

19:56:23,95 

-36,0 

65.5 

18,5 

93,0 

99,3 

EGFR10.M09 

19:56:23.96 

-35, 1 

63,3 

10,5 

93,0 

99.3 

EGFRiH.Mid 

1 R : 5 6 ; 2-0 . (1 2 

-33.5 

60.8 

18.5 

93,0 

99.3 

EGFR10.HI 1 

19:56:20.0? 

-33,5 

60.8 

18,5 

93.0 

99,3 

EGFR10.M12 

1 R : 5 6 : 2 0 , 0 2 

-33.5 

60,6 

18.5 

93,0 

99,3 

EGFR10.H13 

19:56:20. 8? 

6,2 

-2,9 

16,6 

93,0 

99,3 

EGFRld.Mia 

19:56:20,62 

6.2 

-2.9 

18,6 

93,0 

99,3 

EGFR10.M15 

19:56:20,61 

6,0 

-2.7 

18,6 

93,0 

99,3 

EGFR10.M16 

19:56:20.68 

9.0 

-7,0 

18,6 

93,0 

99,3 

EGFR10.M17 

19:56:20.86 

9.1 

-7,6 

16,6 

93,0 

99,3 

EGFR10,Ni8 

19:56:20.96 

13.2 

-10.2 

18,6 

9 3,0 

99,3 

EGFR10.H19 

19:56:20,98 

10,6 

-16,5 

18.6 

93,0 

99,3 

EGFR10, M20 

19:56:25.02 

16.2 

-18,9 

18.6 

93.0 

99,3 


A-11 


DIRECTIVITY angle 


122,5 deq 

filename emit Y Y 7. VEL HEADING 



TIME 



(m) 


(m/3) 

( deq) 

EGFRll.Mni 

2'iX 

0! 

2, 0R 

-33,9 

a8,5 

21.2 

99, 1 

99,9 

EGFRll.Mi’)^ 

20! 

0! 

2.09 

-33.9 

9 8,5 

21.2 

99,1 

99.9 

EGFRll,Mn3 

20! 

0! 

2,09 

-3a, 1 

98.8 

21,2 

99,1 

99,9 

EGFR11,Mh« 

20! 

0! 

2, 1« 

-31, a 

aa. a 

21.2 

99, 1 

99,9 

EGFRI l,My5 

20! 

P! 

2.21 

-27,9 

38,7 

21,1 

99, 1 

99,9 

EGFRll,Ml56 

20! 

0! 

1.92 

-ai.P 

61,5 

21.2 

99, 1 

99,9 

EGFRl 1.M07 

20! 

0! 

1.98 

-39,1 

57,0. 

21,2 

99,1 

99,9 

EGFRl 1.MP9 

20! 

P! 

2 , 0 a 

-36. 1 

52.2 

21,2 

99, 1 

99,9 

EGFRl l.Mpq 

20! 

0! 

2,09 

-33,5 

97,8 

21,2 

99,1 

99,9 

EGFR11,M10 

20! 

0 ! 

•2^18 

-30,5 

92,9 

21,2 

99, 1 

99,9 

EGFRll.Mn 

20! 

P! 

2, Ife 

-30.5 

92.9 

21,2 

99.1 

99.9 

EGFRII.MJ? 

20! 

0! 

2.16 

-30. a 

92.9 

21,2 

99,1 

99.9 

EGFR11.M13 

20! 

0 1 

2.76 

-1.0 

-5.9 

21.1 

99,1 

99,9 

EGFRll.HlW 

20! 

01 

2,76 

-1.0 

-5.9 

21,1 

99,1 

99,9 

EGFR11.M15 

20! 

0 ! 

2,76 

-1.2 

"5,1 

21.1 

99, 1 

99,9 

EGFRll.Mie 

20! 

0! 

2,85 

3, a 

-12,7 

21.1 

99,1 

99,9 

EGFR11.M17 

20! 

P! 

2,85 

3,6 

-12.9 

21,1 

99,1 

99,9 

EGFR11.M18 

20! 

0! 

3,09 

12,8 

-28,0 

21,1 

99.1 . 

99,9 

EGFRl I.MIR 

20! 

01 

3,09 

15. a 

-32.9 

21.1 

99,1 

99,9 

EGFR11.M20 

201 

0! 

3,16 

18, a 

-37.3 

21,1 

99, 1 

99,9 


A-12 


DIRECTIVITY ANr.LE 


1 ? 2 , 5 d f? q 


filename 

EMIT 

TIMF 

X 

Y 

( ni) 

Z 

VEL 

(m/9) 

HEADING 
C deg) 

EGFR12.M31 

201 

3 J5R.09 

-29.2 

50, 1 

22,3 

95. q 

99, a 

EGFR12.M0P 

20; 

3;59,09 

-29.2 

50.1 

22,3 

95. q 

99, q 

EGFR12.M03 

20! 

3159.0R 

-29,5 

50,5 

22.3 

95, q 

99, q 

EGFR12. M0U 

23! 

3159.13 

-27.8 

q7,8 

22,3 

95, q 

99, q 

EGFR12,^ni5 

20! 

3159. Ifa 

-25.7 

qq, q 

22.3 

95, q 

99, 

EGFR12,MP6 

20! 

3158,87 

" iiO , 7 

68,5 

22.3 

95, q 

99, a 

EGFR12.M07 

20! 

3! 58. 90 

-39.0 

65,9 

22,3 

95, q 

99,4 

EGFR12.M08 

2?: 

3l58.9q 

-37.2 

6 3.0 

22.3 

95, q 

99,4 

EGFRia.Mrjg 

20! 

3158.97 

-35.6 

60, q 

22.3 

95, q 

9R.4 

EGFR12.M10 

20! 

3159.01 

-33.8 

57.5 

22,3 

95, q 

99,4 

EGFR12.M1 1 

201 

3159.01 

-33.8 

57, q 

22,3 

95. q 

99,4 

EGFR12,M12 

201 

3:59.01 

-33,8 

57. q 

22.3 

95, q 

99,4 

EGFR12.N1 J 

20! 

3159.78 

q. 1 

-3,6 

22, q 

95, q 

99,4 

EGFR12.N1U 

20! 

3159.76 

q .0 

-3.5 

22. q 

95, q 

99,4 

EGFR12.M15 

201 

3159.75 

3,9 

-3,2 

22. q 

95, q 

99,4 

EGFR12.N16 

20; 

3159, 8 q 

6.3 

- 1 0 . q 

22. q 

95, q 

99,4 

E6FR12.M17 

20! 

3159. 8q 

8, q 

-10.6 

22. q 

95, q 

99,4 

EGFR12.M18 

20! 

3159.92 

12,3 

-16,0 

22, q 

95. q 

99,4 

EGFR12.M19 

20! 

3159,95 

13.9 

-19.5 

22, q 

95, q 

99,4 

EGFR12.M20 

201 

3159,99 

15.7 

-22, q 

22. q 

95. q 

99,4 


A-13 


DIRFCTI\/ITY A^Jr,LF = 1?2,5 d»q 


FILtNAME 


T I ME 

X 

Y 

Cm) 

. Z 

VEL 
( m/ s ) 

HEADING 
( deq) 

EGFR 13, Mui 

21 ; 

2 5 30, <54 

-39,9 

45,9 

19,6 

102,5 

100,6 

EGFR13.M0? 

21 J 

2530.04 

-39.9 

45,9 

19.6 

102,5 

100,6 

EGFR13.M03 

215 

2 5 3P.0iJ 

-40,0 

46, 1 

19,6 

102,5 

100,6 

EGFR13,M0/i 

215 

25 30, 1 3 

-35,7 

38,7 

19,6 

102,5 

100,6 

EGFR13.M05 

211 

2530.23 

-29,8 

28,8 

19,6 

102,5 

100,6 

E6FR13.MPI6 

215 

2530,00 

-42,0 

49,4 

19,6 

102,5 

100,6 

EGFR13,M07 

215 

2530,09 

-37,4 

41,8 

19,6 

102,5 

100,6 

EGFR13.M08 

21 : 

2 5 30, 1ft 

-32,6 

33,6 

19,6 

102,5 

100,6 

EGFR13,M09 

2l: 

2 5 3v5,27 

-28.2 

26, 1 

19,6 

102,5 

100,6 

EGFR13.M155 

21 5 

2530,36 

-23.3 

17.8 

19.7 

102,5 

100,6 

EGFR13.M1 1 

215 

2530,36 

-23,2 

17.7 

19,7 

102,5 

100,6 

EGFR13.M12 

21 : 

2530.36 

-23.2 

17.6 

19,7 

102,5 

100,6 

EGFRJ3.M13 

215 

2530,66 

-7,8 

-8.4 

19.7 

102.5 

100,6 

E6FR13,M14 

211 

2530,66 

-7,8 

-8,5 

19,7 

102,5 

100,6 

EGFR13.M15 

215 

2530,66 

-7.9 

-8,3 

19.7 

102,5 

100,6 

EGFR13.M16 

215 

2530,76 

-2.6 

-17,2 


102,5 

100,6 

EGFR13.M17 

215 

2530,76 

-2.5 

-17,4 

19.7 

102,5 

100,6 

EGFRl3.Mie 

215 

2 5 3 1,1 0 

15.2 

-47,3 

19,8 

102,5 

100,6 

EGFR13,M1<3 

21 5 

25 3 1,1 8 

19,6 

-54.7 

19.8 

102,5 

100,6 

EGFR13.M20 

21 : 

2531,28 

24,5 

-63,1 

19,8 

102.5 

100,6 


A-14 


DIRECTIVITY ANGLE 


122,5 dpo 


FILEMANE E^'lr Y Y ’ ■ Z VEL HEADING 




TIME 


( 


(m/s) 

( doq) 

EGFRl^, M01 

21 5 

6119,05 

-27.6 

50. « 

20, 7 

92,0 

9 t9 99 99 W C* • 1 

99,3 

EGFRH.H02 

21 ! 

6: 19,05 

-27.6 

50,5 

20.7 

92,0 

99.3 

EGFRia, M03 

2l» 

6119,05 

-27,8 

50,8 

20.7- 

92,0 

99,3 

EGFRia.M^a 

211 

61 19,08 

■26,3 

48, a 

20.7 

92,0 

99,3 

EGFRH,m^5 

211 

6ll'», 12 

-2/1,5 

4 5.4 

20.7 

92,0 

99,3 

EGFR1«, M06 

211 

61 10,80 

-39,6 

69.7 

20.7 

92.0 

99,3 

EGFRJU.MO? 

21 ; 

6 : 1 8 , 8 a 

-38. 1 

67.3 

20.7 

92,0 

99,3 

EGFRH.H08 

21 : 

6118,87 

-36,5 

64,6 

20.7 

92,0 

99,3 

EGFRia,M09 

211 

6118,90 

-35,1 

62,4 

20.7 

92.0 

99,3 

EGFRia.Mlfl 

21 : 

6T 18,93 

-33.5 

59,9 

20,7 

92,0 

99,3 

EGFR1(J,M1 1 

21 : 

6118,93 

-33. a 

59,8 

20.7 

92,0 

99,3 

EGFRl/J.Mia 

211 

6118,93 

-33. a 

59,8 

20.7 

92,0 

99.3 

EGFRlil.Hn 

211 

61 19,73 

5,8 

-3.2 

20,7 

92.0 

99,3 

EGFRH.Mia 

211 

61 19,73 

5.8 

■3.2 

20,7 

92,0 

99.3 

EGFR1«.M15 

211 

6119,73 

5.6 

-2.9 

20,7 

92,0 

99,3 

EGFRia,Mi6 

21 1 

61 19,80 

9.2 

-8,8 

20.7 

92,0 

99, 3 

EGFRia.Mi? 

211 

61 19.81 

9, a 

-9,0 

20,7 

92.0 

99.3 

EGFRlU.MlB 

211 

6119.89 

13.1 

-15.0 

20,7 

9 2,0 

99,3 

EGFRW<,hiq 

211 

6119.91 

1/1.6 

-17.3 

20.7 

92,0 

99,3 

EGFni<t,M20 

21 5 

6; 19,95 

16,2 

-19,9 

20,7 

93.0 

99,3 


A- 15 


DIRFCTIVITY ANGLE 


122.5 dea 


filename 


E^^IT 

time 

X 

Y 

( fp) 

Z 

VEL 

(m/s) 

HEADING 

Cdeq) 

EGFR15.M31 

211 

9153, 3R 

-39,3 

97.9 

18,6 

99,3 

100, 1 

EGFR15.M02 

211 

9153,39 

-39.3 

97,9 

18.6 

99.3 

100, 1 

EGFR15.M03 

211 

9153.39 

-39,5 

98.2 

18,6 

99,3 

100, 1 

EGFR15.M041 

211 

9153.95 

-36,3 

92,9 

18,6 

99,3 

100, 1 

EGFR15. M05 

21 : 

9153. 5a 

-32. 1 

36.0 

10,6 

96.0 

100,3 

EGFR15.M06 

211 

9153.27 

-95,6 

58,3 

18,7 

99,3 

100. 1 

EGFR15.M07 

211 

9153.33 

-92.3 

53,0 

10.7 

99,3 

100, 1 

EGFRlS.MyB 

211 

9 15 3.90 

-36,9 

97,2 

18,6 

99.3 

100, 1 

EGFR15.M09 

211 

9153,97 

-35,8 

92, 1 

10,6 

99,3 

100, 1 

EGFR15.M1!? 

211 

9153,59. 

-32.3 

36,3 

18,6 

96,0 

100,3 

EGFRlB.Mll 

211 

9153.59 

-32.2 

36,2 

18.6 

96,0 

100,3 

EGFR15.M12 

21 1 

9153,59 

-32.2 

36.2 

16,6 

9 6,0 

100,3 

EGFRlS.Mn 

211 

9159,06 

-6,9 

-6,9 

18,0 

96,0 

100,3 

EGFRlS.Mia 

211 

9159,06 

-6,9 

-6,9 

18,8 

96,0 

100,3 

EGFR15.N15 

211 

9159,06 

-6,5 

-6,7 

18,8 

96,0 

100,3 

EGFR15.M16 

211 

9159, 16 

-1,9 

-15,2 

10,8 

96,0 

100,3 

EGFR15.M17 

211 

9159,16 

-1.3 

-15,9 

18,8 

96,0 

100,3 

EGFR15.M18 

211 

9159,95 

12,5 

-38,9 

10,9 

96,0 

■ 100,3 

EGFR15.M19 

211 

9159,52 

16. 1 

-99,5 

19,0 

96.0 

100,3 

EGFR15.M20 

211 

9159,60 

20.2 

-51,3 

19,0 

96,0 

100,3 


A-16 


directivity angle 


122,5 d t’ q 


FILENAME 

EMIT 

time 

X 

Y 

(m) 

Z 

VEL 
( m/ s ) 

HEADING 
( deq) 

EGFR16.M01 

2U13l5a,52 

-U2, a 

A5,5 

37.7 

95,3 

100, A 

EGFR16.M02 

21 1 13:5t»,5? 

-A2, A 

A5,6 

37,7 

95,3 

100, A 

EGFR16.MP3 

21t 13J5a,52 

-A2. 8 

A6,3 

37.7 

95.3 

100, A 

EGFR16.M3« 

2l;l3t5«.5R 

-39.2 

A0.3 

37.7 

95.3 

100, A 

EGFR16.M05 

21! 13J5U,69 

-3A.3 

32. 1 

37.7 

95.3 

100, A 

EGFRl6,M0fe 

21 t 13!5a.«2 

- A7, 2 

53.5 

37.6 

95.3 

100, A 

EGFR16.M07 

21 ! 13I5U.555 

-A3, 3 

A7.0 

37,6 

95.3 

100. A 

EGFR16.M06 

21 U3:5U,59 

-39,1 

A0. 1 

37.7 

95,3 

100, A 

EGFR16.M39 

21 1 13!5U,66 

-35,3 

33.7 

37.7 

95,3 

100, A 

EGFR16,M10 

21! 13!5«.75 

-31.1 

26,6 

37,8 

95,3 

100, A 

egfri6.hu 

21 Jl3|5a,75 

-31.0 

26,5 

37,8 

95,3 

100. A 

EGFR16.H12 

21 ! 13!5«,75 

-31.0 

26,5 

37.8 

95,3 

100, A 

EGFR16.M13 

21113155.17 

-10.1 

-8.5 

38, 1 

100,2 

100, A 

EGFRl6,Mia 

21:13155,17 

-10.1 

-8.5 

38, 1 

100,2 

100, A 

EGFR16.M15 

21113155,16 

-10.5 

-7,9 

38, 1 

100,2 

100. A 

EGFR16,H16 

21113155.^0 

1.3 

-27,7 

38,5 

100,2 

100, A 

EGFR16.H17 

211 13155, AM 

l.A 

-27,9 

38,5 

100,2 

100. A 

EGFR16.M18 

21113155,55 

8,9 

-A0, 2 

38.7 

96,5 

98.7 

EGFR16.M19 

21113155,62 

12,9 

-A6, 5 

38,8 

96,5 

98,7 

EGFRl6,M2i;3 

21113156,52 

56,0 

-119,5 

A0,2 

93,3 

99,5 


A-17 


directivity AMCJLE = Hr.q 

filename emit X y .z vel heading 



TIME 


( m) 


C'n/s) 

Cdeq) 

EGFR17.M01 

21 S 17:35.52 

-33,3 

47,4 

39,3 

96,3 

99,7 

EGFRl7.M0a 

21:17:35,52 

-33,4 

47,5 

39,3 

96,3 

99.7 

EGFR17.M33 

21:17:35,51 

-33,9 

48,3 

39,3 

96,3 

99,7 

EGFR17.M0U 

21:17:35,55 

-31.8 

44,9 

39, 2 

96,3 

99,7 

EGFR17.M05 

21 : 17:35,60 

-29.0 

40,4 

39,2 

96,3 

99,7 

EGFRl7,M0fe 

21:17:35,32 

-43,4 

63,8 

39.3 

96,3 

99,7 

EGFR17.M07 

21:17:35,36 

-41,1 

60. 1 

39,3 

96,3 

99,7 

EGFR17,M08 

21 : 17:35, 

-38,7 

56, 1 

39,3 

96,3 

99,7 

EGFR17,M09 

21 : 17:35, as 

-36,4 

52,5 

39,3 

96,3 

99,7 

EGFR17.M10 

21:17:35,51 

-33.9 

48,4 

39,3 

96.3 

99,7 

EGFR17.M1 1 

21:17:35,51 

-33,9 

48.3 

39,3 

96,3 

99,7 

EGFR17.M12 

21:17:35.51 

-33.9 

48,4 

3'’,3 

96,3 

99,7 

EGFR17.M13 

2i:i7:36.l7 

-0,4 

-6,2 

39, 1 

96,3 

99,7 

EGFRl7,Mia 

21:17:36,17 

-0,5 

-6,1 

39, 1 

96,3 

99,7 

EGFR17.M15 

21 : 17:36. 16 

-0,9 

-5.4 

39,1 

96,3 

99,7 

EGFR17.M16 

2i: 17:36,37 

9.5 

-22,4 

39,0 

96,3 

99,7 

EGFR17.M17 

21:17:36.37 

9.7 

-22.6 

39,0 

96,3 

99,7 

EGFR17.M18 

21:17:36,38 

10,5 

-24.0 

39,0 

96,3 

99,7 

EGFR17,M19 

21117:36,43 

12.7 

-27,6 

39,0 

96,3 

99,7 

EGFR17,M20 

21:17:36.48 

15,2 

-31.7 

39,0 

96,3 

99,7 


A-18 



DIRECTIVITY A^JGLE 


1?2,5 deq 


filename emit X Y • Z VEL HEADING 



time 


( 'T'l 


(m/s) 

(deg) 

EGFRia, Mdl 

21 :2m;57.65 

-31.0 

47.3 

37,8 

96,9 

99,7 

EGFRie.Mna 

21:20157,65 

-31.0 

47.4 

37,8 

96,9 

99,7 

EGFR18.M03 

2U20:57,6a 

-31.5 

48,2 

37,8 

96,9 

99,7 

EGFRia.Hpa 

21:20:57,68 

-29,3 

44,6 

37,8 

96,9 

99,7 

EGFR10.M05 

2) 120:57, 7U 

-26,5 

39, R 

37,7 

96,9 

99,7 

EGFR18,M06 

2t :2o;57.U6 

-ii0,7 

63,2 

37.9 

96,9 

• 99,7 

EGFRlfl.M07 

2t :2 p:57.51 

-38,4 

59,4 

37,9 

96,9 

99,7 

EGFR18,M08 

21 ;20;57.55 

-35,9 

55,3 

37,8 

96,9 

99,7 

EGFR18.M0P 

21:20:57,60 

-33,6 

51.5 

37,8 

96,9 

99.7 

EGFR10.M10 

21 :20.:57,65 

-31.0 

47.3 

57,8 

96,9 

99,7 

EGFR18, Mn 

21:20:57,65 

-31.0 

47,3 

37,8 

96,9 

99,7 

EGFR18,M12 

21 :20;57.65 

-31,0 

47,4 

37,8 

96,9 

99,7 

EGFR18,H13 

21:20:58,30 

1.9 

-6,3 

37,4 

96,9 

99,7 

EGFRlB.Mia 

21:20:58,30 

1,0 

-6,2 

37,4 

96,9 

99,7 

EGFRIB.MIS 

21120:58,29 

l.A 

-5,6 

37.4 

96,9 

99,7 

EGFR18.M16 

21 : 20158,48 

10.6 

-20,6 

37,3 

96,9 

99,7 

EGFR1B.M17 

21:20158,48 

10,7 

-20,8 

37.3 

96,9 

99,7 

EGFR10.M10 

21:20158,52 

13,2 

-24,8 

37,3 

96,9 

99,7 

EGFRlB.Mig 

21 120:58,57 

15.5 

-20,6 

37,2 

96,9 

99,7 

EGFR18.M20 

21:20:58.62 

18.1 

-32.8 

37.2 

96.9 

99,7 


A-19 


DIRECTIVITY AM(.;uT = 1P2.S 

filename emit X Y .7 VEL HEADING 



time 


(rn) 


C'l'/s) 

C dog) 

EGFRIR.M;^! 

I25JS7.80 

-55.8 

91.8 

70,9 

96.2 

M •» » o a C9 1 

99, <9 

EGFRlR.Mns 

21 :25J57,8;i 

-36,0 

92, 1 

70.9 

90,2 

99,9 

EGFRl9,Mi^3 

21 J25J57, 78 

-36,9 

93,6 

70,9 

98.2 

99,9 

EGFR19,M[14 

21:25:57,81 

-35,9 

91.1 

70,9 

98,2 

99,9 

EGFR19.M.15 

21:25:57,87 

-32.5 

36,9 

70.9 

98,2 

99.9 

EGFR19,M^16 

21:25:57,59 

-96,5 

59,9 

70,3 

90.2 

99,9 

EGFR19,M;^7 

21 ;?5:57.6a 

-93,8 

55,0 

70,3 

90,2 

99,9 

EGFRl9,Mti9 

21 ;25:57. 7C1 

fl 

• 

50,2 

70,3 

98,2 

99,9 

EGFR19.M09 

21:25:57.75 

-38,2 

95.8 

70,9 

98.2 

99,9 

EGFR19.M10 

21:25:57,81 

-35,1 

90,7 

70,9 

98.2 

99,9 

EGFR19.M1 1 

21 :25:57,*8i 

-35. 1 

90,7 

70.9 

98,2 

99,9 

EGFR19.M12 

21 :25:57,8l 

-35.2 

90,8 

70,9 

98,2 

99,9 

EGFR19.M13 

21 :25;53,a3 

-3.5 

-11,3 

70,6 

90.2 

99,9 

EGFR19, Mia 

21125:58,95 

-3.7 

-11,0 

70.6 

98,2 

99,9 

EGFR19.M15 

21:25:58,91 

-9,9 

-9,7 

70,6 

98,2 

99,9 

EGFR19.M16 

21 : 25:58,80 

15.3 

-92.3 

70,7 

98,2 

99,9 

EGFR19.M17 

21:25:58,83 

15,5 

-92.5 

70,7 

98,2 

99,9 

EGFR19,M19 

21 :25:58,66 

7.9 

-30,0 

70,6 

90,2 

99,9 

EGFR19.M19 

21:25:58.71 

10.6 

-39,5 

70,7 

90,2 

99,9 

EGFR19.M20 

21 :25:58i77 

13,7 

-39,6 

70,7 

98,2 

99,9 


A- 20 



directivity ANr,LF 


\?.2,3 d'*n 


filename emit X Y . Z VEL HEADING 



time 


(m) 


( rr*/ 9 J 

( doq) 

EGFR2D,M{fli 

21 !2Q*,39.57 

-32, 1 

39,9 

05,0 

90,2 

99.7 

EGFR20,mj?2 

21 :29j39.56 

-32,3 

00,2 

85,0 

98,2 

99.7 

EGFR20.M03 

21129:39,55 

-33.3 

02.0 

85,3 

98,2 

99.7 

EGFR20,MBa 

21 i29j39,55 

-33,0 

01,0 

85,3 

98,2 

99,7 

EGFR2fl,M05 

21:29:39,59 

-31,0 

38.2 

05,0 

98,2 

99,7 

EGFR20, Mtj6 

21 ; 29: 39, 3C1 

-05,5 

61.9 

85, 1 

98,2 

99,7 

EGFR20.M37 

21:29:39,35 

-03,3 

59.3 

85.1 

98,2 

99,7 

EGFR20,M0« 

21 129139, «0 

-00,9 

50,3 

85,2 

90,2 

99,7 

EGFR25^, M09 

21 : 29:39,041 

-38,6 

50.6 

65,2 

98,2 

99,7 

EGFR2f3,Ml0 

21 1 29: 39. 4J9 

-36,0 

06,3 

85,3 

98,2 

99,7 

EGFR20,Mii 

21 1 29: 39, 4J9 

-36,0 

06,3 

85,3 

90,2 

99,7 

EGFR20.M12 

21129:39.09 

-36,0 

06,0 

05,3 

96,2 

99,7 

EGFR20.M13 

21:29:410,20 

0.2 

-12.8 

86,0 

98,2 

99,7 

EGFR20, 

21 : 29:410. 20 

0.0 

-12. '5 

86,0 

98,2 

99,7 

EGFR20.M15 

21 129:410, 17 

-0,9 

-11,0 

86,0 

98,2 

99,7 

EGFR20.M16 

21 : 29 1410, 6 41 

22.1 

-08,6 

86, 1 

87,7 

99,9 

EGFR20.MI7 

21 129:410,641 

22,2 

-08,8 

86, 1 

87,7 

99,9 

EGFR20,Hlfl 

21 129:410,35 

8,1 

-25.8 

86.2 

98,2 

99,7 

EGFR20, M19 

21:29:410,0 0 

10.0 

-29.5 

86,2 

98,2 

99,7 

EGFR20.M20 

21 129:00,05 

13.1 

-33,8 

86,3 

96.2 

99,7 


A-21 


DIRECTIVITY AMt;LF, = .122,5 rleo 

filename emit X y z vel heading 



TIME 


( m) 


( m/ s ) 

( deg) 

EGFR21.M31 

21 »33: 13.2« 

-38,6 

38.2 

76,6 

97.2 

100,5 

EGFR21.M32 

21 j33U3,2a 

-38.7 

38.5 

76,6 

97,2 

100,5 

EGFR21.M03 

21:33513.22 

-39,7 

40.1 

76.6 

97,2 

100,5 

EGFR21,Mti4| 

21133:13,27 

-37.2 

35,8 

76,6 

97,2 

100,5 

EGFR21.M05 

21:33:13.37 

-32,6 

28,1 

76,6 

97,2 

100,5 

EGFR21,M06 

21:33:13, l i 

-45.2 

49,4 

76.6 

97,2 

100,5 

EGFR21.M07 

21:33:13.20 

-41,2 

42,6 

76,6 

97,2 

100,5 

EGFR21,M00 

21:33:13,28 

-36,7 

35, 1 

76,6 

97,2 

100,5 

EGFR21.M09 

21:33:13,36 

•32,7 

28.2 

76,6 

97,2 

100.5 

EGFR21.M10 

21 :33: I3.a5 

-28, 1 

20,5 

76.7 

97,2 

100,5 

EGFR21.M1 1 

21:33:13. U5 

-28. D 

20.5 

76,7 

97.2 

100,5 

EGFR21.M12 

21 :33: 13.«5 

-26, 1 

20.5 

76,7 

97,2 

100,5 

EGFR21,H13 

21:33:13.88 

-7.0 

-15, 1 

76.6 

97.2 

100,5 

EGFR21.M1U 

21:33513.88 

-7. 1 

• -14,8 

76.8 

97,2 

100,5 

EGFR21.M15 

21133513.86 

-8,0 

-13,4 

76,8 

97,2 

100,5 

EGFR21.M16 

2i;33;i«.28 

13,0 

-48,7 

76,9 

97,2 

100,5 

EGFR21.M17 

21 :33: 1«,29 

13.1 

-48,9 

76.9 

97.2 

100,5 

EGFR21.M18 

21 5 33: 1/J. 25 

11. 1 

-45.6 

76,9 

97,2 

100,5 

EGFR21.M1R 

21:33514,33 

15,2 

-52,5 

76,9 

97.2 

100,5 

EGFR21.N20 

21133514,42 

19,9 

-60.3 

76,9 

97,2 

100,5 


A-22 


directivity angle 3 


l?2,5 rirq 


filename emit X Y I VEL HEADING 



TIME 


( m ) 


(m/s) 

( deq) 

EGFR22,Miil 

2tt36:<4R,78 

-29,2 

18,0 

150,3 

101,1 

100. U 

EGFR22,Ha2 

21 !36:UB,77 

-29.6 

18.7 

150,3 

101,1 

100, a 

EGFR22, Mfl3 

2li3fe:aP,7a 

-31, U 

21.7 

150,3 

101,1 

100, u 

EGFR22, Mfia 

21 53BMfl,69 

-3U.2 

26,5 

150,2 

101,1 

100,U 

EGFR22, M05 

21 1 3fe; UP, 71 

-32,7 

2U.0 

150.2 

101,1 

100, U 

EGFR22.Mi.i6 

2U36:UR,/J5 

-U6, u 

U6.9 

ia9.9 

101,1 

100, U 

EGFR22.M07 

2l:36tUfi,51 

- U 3 , 2 

U1 .6 

150,0 

101,1 

100, a 

EGFR22.M06 

21136!UB.59 

-39,5 

35,3 

150, 1 

101,1 

100.9 

EGFR22.M09 

21 »36!aB,65 

-35,9 

29,3 

150.2 

101,1 

100,9 

EGFR22.M10 

211 36IUB, 65 

-17,8 

29.7 

161,5 

96,5 

105,5 

EGFR22.Mll 

21 ! 3B: UB. B5 

-17.8 

29.7 

161,5 

96,5 

105,5 

EGFR22.M12 

2i;3B5UB,65 

-17.9 

29,9 

161,5 

96,5 

105.5 

EGFR22.M13 

2i;3B;u9.37 

1.2 

-33. 1 

151,1 

101,1 

100,9 

EGFR22.M1U 

2i:36Ja9.37 

0,9 ■ 

-32,5 

151,1 

101,1 

100,9 

EGFR22.M15 

211 3B: U9, 3U 

-0.7 

-29. B 

151.1 

101,1 

100,9 

EGFR22.M16 

2 n 36! 50. 01 

3U.2 

-88,5 

151,9 

101,1 

100,9 

EGFR22.M17 

21!36:50,01 

3U, U 

-88,7 

152,0 

101,1 

100,9 

EGFRP2.M18 

21!36!U9,51 

8.5 

-U5, 3 

151,3 

101,1 

100,9 

EGFR22.M19 

21:36!«9.58 

12.1 

-51,3 

151, U 

101 , 1 

100,9 

EGFR22.M20 

21!36»U‘»,66 

16,2 

-58.3 

151,5 

101 . 1 

100,9 


A- 23 


DIRECTIVITY ANRLt = 12?. 5 dpq 


filename emit X Y Z • VEL HEADING 



TIME 


( m) 


(fp/s) 

( deq) 

EGFR23.M31 

ai 1 1 1 , B1 

-31 ,4 

18.4 

139,9 

97,3 

100,9 

EGFR23,M(?2 

a 1 Ml 0 S 1 1 , 8 0 

-31,7 

19.1 

139,9 

97,3 

100.9 

EGFR23.M03 

ai J401 11,77 

-33.4 

21,9 

139,9 

97.3 

100,9 

EGFR23,Ma« 

21 : «0J1 1 , 75 

-34,3 

23,5 

139,9 

97,3 

100,9 

EGFR23.M0E 

21 ta0j 1 1 , 82 

-30.9 

17.7 

139,9 

97.3 

100,9 

EGFR23, 

21 U0J 1 1,57 

-43.4 

39,0 

139,8 

97.3 

100.9 

EGFR23.M07 

21J40M 1.66 

-39.0 

31,6 

139.9 

97,3 

100.9 

EGFR23,M0B 

21 i^i?:i 1.76 

-34. 1 

23, 1 

139,9 

97.3 

100,9 

EGFR23.M09 

21t«0I11.85 ' 

' -29.4 

15,1 

139,9 

97,3 

100,9 

EGFR23.M10 

21 Jil0t 1 U9.6 

-24, 1 

6,0 

140,0 

97.3 

100,9 

EGFR23.M1 1 

21»90M 1,96 

-24.1 

5.9 

140,0 

97.3 

100,9 

EGFR23,Mi2 

21:U0J11,96 

-24,2 

6.2 

140,0 

97.3 

100,9 

EGFR23.H13 

21 !40: 12.43 

"1,3 

-33. 1 

140,2 

97,3. 

100.9 

EGFR23,Mia 

21 :40i I2,a2 

-1,6 

-32,6 

140,2 

97,3 

100,9 

EGFR23.M15 

21:40S1?,39 

-3, 1 

-30.0 

140.2 

97,3 

100,9 

EGFR23.M1& 

21M40! 13.05 

29.2 

-05,2 

140,5 

97,3 

100,9 

EGFR23.M17 

21 : 13. 05 

29,3 

-85,4 

140,5 

97,3 

100,9 

EGFR23.H10 

21i4ci:i2.72 

13,2 

-57,9 

140.4 

97,3 . 

100,9 

EGFR23.M19 

21 J40J 12.82 

17.9 

-65.9 

140,4 

97,3 

100,9 

EGFR23.M20 

21 :40! 12.93 

23,2 

-75, 1 

140.5 

97.3 

100,9 


A-24 


directivity angle 


drq 


filename emit y Y 7. VEL HEADING 



TIME 


( m) 


(m/s) 

(deg) 

EGFRSa.Mzl 

21 J«3j26.70 

-18,7 

23,5 

196,6 

101,8 

99,6 

EGFR2«,HP2 

21 J«3»26,69 

-19,1 

29,1 

196.6 

101,8 

99,6 

EGFR2^|,Mh3 

21 l«5:26,65 

-20.9 

26,9 

196.5 

101,8 

99,6 

EGFR2«. 

21 :«3:26,58 

-25,0 

33,6 

196,9 

101,8 

99,6 

EGFR2a,M05 

21 IU3:26,56 

-25.8 

35.0 

196.9 

101,8 

99,6 

EGFRaa, MPife 

21:^3126,27 

-91,3 

60,1 

196,0 

101.8 

99,6 

EGFR24.MPS7 

21 :a3:26,2R 

-90.1 

58,2 

196, 1 

101.8 

99,6 

EGFR2a,H?8 

2lt'i3:26,32 

-38,9 

55.5 

196,1 

.101,8 

99,6 

EGFR2U.M09 

21;«3:26,35 

-36,8 

52.8 

196.1 

101,8 

99,6 

EGFR2«.M10 

21:«3i26,39 

-39,8 

99,5 

196.2 

101,8 

99,6 

EGFR2«, Hi 1 

21 :«3:26,39 

-39,8 

99,5 

196.2 

101,8 

99,6 

EGFR2U.M12 

21:93:26,39 

- 39.9 

9R, 8 

196,2 

101,8 

99,6 

EGFR2a,Ml3 

21:93:27.28 

12.6 

-27.5 

197.3 

101.8 

99,6 

EGFR2«,Miq 

21:93:27.27 

12,3 

-26,9 

197,3 

101,8 

99,6 

EGFR2a,Ml5 

21:93:27,29 

10,7 

-29.3 

197,2 

101,8 

99,6 

EGFR2A.M16 

21:93:27,88 

99,5 

-79.3 

198,0 

101.8 

99,6 

EGFR2a,Mi7 

21 : 93 : 27,88 

99,6 

-79,5 

198,0 

101.8 

99,6 

EGFR2«,Mie 

21:93:27,29 

10,7 

-29,9 

197,2 

101,6 

99,6 

EGFR24,M19 

21:93:27,27 

12.9 

-27,2 

197,3 

101,8 

99,6 

EGFR2a,M20 

21:93:27,31 

19,5 

-30,9 

197,3 

101.6 

99,6 


A-25 




directivity A.mglE 


12?, 5 dpg 


filename 

emit 

TIME 

X 

Y 

( m ) 

Z 

VEL 

(m/8) 

HEADING 

(dog) 

ERFR25,Me.l 

?I |UB! Ifl. 16 

38,9 

36,7 

9,/4 

103,1 

102. 1 

EGFR25,Maa 

2U^^t 1 B, 17 

36,9 

36,5 

9,i| 

103, 1 

102, 1 

EGFR25.MP3 

21 IB, 17 

39,0 

36, a 

9, a 

103, 1 

102. 1 

EGFR25,M0q 

21:«BJ1B,31 

U6,2 

23,5 

9, a 

103, 1 

102. 1 

EGFR25.M05 

2U^»fl;i6,5l 

56, 1 

5,8 

9.U 

103, 1 

102,1 

EGFR25.M06 

21 rJ6! 16,33 

a6, 9 

22,3 

9, a 

103, 1 

102, 1 

EGFR25,MC^7 

21 : «6 j 13. 

5U, « 

6,8 

9,ii 

103, 1 

102. 1 

EGFR25,M06 

21 J<y6! I6,6a 

62,5 

-5,7 

9,3 

103. 1 

102, 1 

EGFRaS,M09 

21 lae: 15, 16 

-108,0 

291,9 

9,9 

57,6 

90,6 

EGFR25.M10 

21 ! U6 ; 1 /J, ^i6 

-13^,2 

322.5 

9.6 

57,8 

90.6 

EGFR25,Mil 

21 jaaj ia,^45 

-13^,6 

322,9 

9,6 

57,8 

90,6 

EGFR25.M12 

21 :«6J 

-13^i,9 

323,3 

9,6 

57.8 

90,6 

EGFR25.M13 

21 UBj 16,76 

69,6 

-18, a 

9,3 

103. 1 

102, 1 

EGFR25.M141 

21 ta6; 16,78 

69.7 

-16,6 

9,3 

103,1 

102.1 

EGFR25.M15 

21 :U6! 18,78 

69,7 

-18.7 

9,3 

103,1 

102. 1 

EGFR25,Mife 

21 :a6: 16.62 

61, a 

-3.7 

9.3 

103, 1 

102, 1 

EGFR2S.M17 

21 ;ii8: 13,62 

61,5 

-^,0 

9,3 

103,1 

102, 1 

EGFR25.M1B 

21 saa: 19,55 

108,2 

-67,6 

9, 1 

103, 1 

102,1 

EGFR25.M19 

21 ;«6: 19,70 

115,5 

-100,8 

9, 1 

103,1 

102.1 

EGFR25.M20 

21 :«6j 19,66 

1 23,8 

-115,6 

9,1 

103, 1 

102,1 


A-26 


DIRECTIVITY ANGLE 


12?, 5 drq 


filename emit X Y I VEL HEADING 



TIME 


( 


( m/ s ) 

( dea) 

EGFR26,M3i 

2ll52;?^^.il/4 

, -50.2 

449, a 

10. a 

93,3 

99,7 

EGFP26,M0? 

21 j5?J20,<4U 

-50.2 

4|Q, « 

10.4 

93,3 

99,7 

EGFR26,Md3 

2l:52J20,^a 

-3P.2 

419,5 

, 10.4 

93,3 

99,7 

EGFRa6, M0/4 

21 :52J 20. «8 

-27.9 

44 5,6 

10.4 

93,3 

99,7 

EGFR26.Mf?5 

21152:20,55 

-2<4,7 

410,5 

10,5 

93.3 

99,7 

EGFR26.M?*, 

21:52120.28 

-38,9 

63.6 

10.4 

93.3 

99,7 

EGFR26,Mi57 

21:52:20,51 

-36.5 

59.7 

10.4 

93,3 

99,7 

EGFR26,Mae 

21 :52:20,57 

-33,9 

55.44 

10,4 

93,3 

99,7 

EGFR26.M09 

21:52:20,^1 

-31,5 

51.6 

10,4 

93.3 

99.7 

EGFR26, Mi0 

21 : 52: 2.0, <4 7 

-28,9 

417.3 

10.4 

Q3.3 

99,7 

EGFR26.MU 

21 :52:20.447 

-28,9 

U7.2 

10.4 

93,3 

99,7 

EGFR26.M12 

21 ;52:20,a7 

-28.8 

417,2 

10,4 

93.3 

99,7 

EGFR26.M13 

21:52:21, 12 

2.8 

- 41 , 5 

10,5 

93.3 

99,7 

EGFR26,Ml« 

21:52:21,12 

2,8 

-a. 5 

10.5 

93,3 

99.7 

EGFRP6.M15 

21:52:21.12 

2.8 

-41,41 

10,5 

93,3 

99.7 

EGFR26.M16 

21:52:21.15 

3,0 

-a, 8 

10,5 

93.3 

99,7 

EGFR26.M17 

21:52:21. 15 

3, 1 

-5,0 

10,5 

93,3 

99.7 

EGFR26.M10 

21:52:21.58 

15.2 

-2a,7 

10,6 

93,3 

99,7 

EGFR26.M19 

21:52:21. <42 

17,6 

-28,6 

10,6 

93,3 

99,7 

EGFR26.M20 

21 :52i21,<48 

20.2 

-32.9 

10,6 

93,3 

99,7 


A-27 




directivity ANfiLt 


1 ? 2 , 5 n P q 


filename emit X Y . z VEL HEADING 



TT^E 


( m ) 


( m/ s ) 

( deq) 

EGFR27.MH1 

21:55:92,9a 

-29.6 

50.1 

23.7 

97.6 

99,9 

EGFR27.M02 

21:55:92,9a 

-29,6 

50,2 

. 23,7 

97,6 

99,9 

EGFR27.MP3 

21:55:92,93 

-29.8 

50,5 

23,7 

97,6 

99,9 

EGFR27,M0ii 

21:55:92.96 

-28.2 

98.0 

23.7 

97,6 

99,9 

EGFR27, Mp5 

21 :55;93,an 

-26,2 

99,7 

23.7 

97,6 

99,9 

EGFR27,ME:.h 

21:55:92.71 

-91.2 

68,8 

23,6 

97.6 

99,9 

EGFR27.M07 

21 :55:92,79 

-39,5 

66,2 

23,6 

97,6 

99,9 

EGFR27.H08 

21 :55;92, 7B 

-37.0 

63.9 

23,6 

97,6 

99,9 

EGFR27.MP9 

21:55:92,81 

-36,2 

60,8 

23,6 

97,6 

99,9 

EGFR27. Mia 

21:55:92,89 

-39,9 

58.0 

23.6 

97,6 

99,9 

EGFR27.Mii 

21:55:92,69 

-39,9 

58.0 

23.6 

97,6 

99,9 

EGFR27.M12 

21:55:92.89 

-39,9 

57.9 

23.6 

97,6 

99,9 

EGFR27.M13 

21:55:93.59 

3,7 

-3.5 

23.9 

99.7 

99,9 

EGFR27.M1/I 

21:55:93.59 

3,7 

-3.5 

23,9 

99.7 

99,9 

EGFR27.M1S 

21 ;55:93,58 

3.5 

-3.2 

23,9 

99,7 

99,9 

EGFR27.M18 

21:55:93,67 

8,6 

-11.3 

23,9 

99,7 

99,9 

EGFR27.M17 

21:55:93.68 

8.7 

-11.6 

23,9 

99,7 

99,9 

EGFR27.M18 

21:55:93.73 

11.7 

-16.9 

23,9 

99,7 

99,9 

EGFR27.M19 

21:55:93,77 

13.3 

-19,3 

23,9 

99,7 

99,9 

EGFR27.M20 

21:55:93,80 

15.1 

-21.9 

23,9 

99,7 

99,9 


A- 28 


r)IRFCTI\/ITY Afv^Lf 


1 ? ? , R rir n 


FILENfiMP EMir X Y Z VF.L HEADING 



T I ME 


■ 


(m/s) 

( rJeq) 

EGFR28, Mi-»i 

22»22;30,00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR26, ^■'12 

22 J 22! 30. 0 .1 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR28, H(^3 

221 22! 30, 00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR28,M;-ii| 

22!22:30,00 

510.0 

0,0 

1.0 

0,0 

85.0 

EGFR28, M'^5 

22! 22! a8, 00 

510,0 

0,0 

1.0 

0,0 

65,0 

EGFR26, 

22:22:<J8,0 0 

510.0 

0,0 

1,0 

0,0 

85,0 

EGFR28, M/,7 

22! 22! ^8, 0? 

510,0 

0.0 

1.0 

0,0 

85,0 

EGFR28, ^08 

22! 22! 38.00 

510,0 

0.0 

1.0 

0,0 

85,0 

EGFR28, MP9 

22: 22! 30, 00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR26,Mi? 

22:22:30.00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR28.MI 1 

22: 22.! 30,00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR2P, M12 

22:22:30,00 

510,0 

0 . 0 

1.0 

0,0 

85,0 

EGFR28,N13 

22!22!2R,00 

510,0 

0 , 0 

1.0 

0,0 

85.0 

EGFR26, 

22 : 22 : 29,00 

510,0 

0 , 0 

1.0 

. 0,0 

85.0 

EGFR20.M15 

22 : 22 : 29,00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR20,Mi6 

22! 22! 29 , 00 

510,0 

0,0 

1.0 

0,0 

85,0 

EGFR28.H17 

22! 22 : 29, 00 

510,0 

0.0 

1.0 

0.0 

85.0 

EGFR28, Mie 

22! 22! 35. 00 

510,0 

0,0 

1.0 

0,0 

85.0 

EGFR28.M19 

22!22:35.00 

510,0 

0,0 

1.0 

.0,0 

85,0 

EGFR28, M20 

22! 22! 35, 00 

510,0 

0.0 

1.0 

0,0 

85,0 


A- 29 



APPENDIX B: WEATHER DATA 



TRIANGLE AREA WEATHER STATION 









Average 






Wi nd 

Speed m/scc 


Wind Dir. 

.Temp 

°c 





Station 



Degrees 

Station 

Date 

Run No. 

3in 

6in 

■ 9ni 

12in 

15in 


3m 

15m 

11/1/78 

. 1 

3.8 

4.0 

4.1 

4.1 

4.7 

314 

7.4 

9.4 


2 

3.9 

4.1 

4.5 

4.2 

4.7 

316 

7.0 

9.4 


3 

3.9 

4.4 

4.3 

4.4 

4.7 

315 

6.8 

9.5 


4 

3.6 

3.!? 

4.3 

4.1 

4.8 

317 

6.8 

9.5 


5 

3.7 

4.4 

4.2 

4.4 

4.5 

314 

6.8 

9.4 

11/2/78 

6 

4.0 

4.0 

3.9 

3.8 

4.0 

284 1 

16.5 

16.6 


7 

2.8 

2.7 

2.9 

2.9 

3.0 

287 ' 

16.5 

16.6 


8 

2.8 

3.0 

3.2 

3.1 

3.3 

313 

16.6 

16.9 


9 

2.6 

2.9 

2.9 

2.8 

2.6 

284 

16.9 

16.8 


10 

2.2 

2;4‘ 

2.6 

2.4 

2.6 

256 

16.8 

16.9 


11 

2.4 

2.6 

2.9 

2.8 

3.16 

263 

16.9 

16.8 


12 

4.3 

4.4 

4.5 

4.3 

4.3 

260 

16.7 

16.7 


13 

4.3 

4.5 

4.4 

4.5 

4.5 

282 

16.5 

16.4 


14 

4.3 

4.4 

4.4 

4.6 

4.4 

282 

16.4 

16.3 


15 

4.1 

4.2 

4.1 

4.4 

4.3 

297 

16.3 

16.2 


16 

3.9 

4.0 

4.2 

4.3 

4.5 

299 

16.2 

16.1 


17 

4.0 

3.9 

4.0 

4.0 

3.8 

303 

16.1 

16.0 


18 

3.0 

3.6 

3.8 

4.0 

4.2 

292 

16.0 

16.0 


19 

4.2 

4.3 

5.0 

4.7 

5.2 

299 

15.9 

15.8 


20 

2.9 

3.2 

3.7 

3.9 

3.8 

299 

15.7 

15.7 


21 

3.0 

3.2 

3.5 

3.7 

3.8 

289 

15.6 

15.6 


22 

2.8 

2.9 

3.3 

3.3 

3.3 

304 

1 15.5 

15.5 


23 

3.4 

3.6 

3.4 

3.9 

3.8 

293 

15.4 

15.4 


24 

3.8 

4.0 

4.0 

3.8 

4.2 

305 

•15.4 

15.3 


25 

2.8 

3 . !) 

3.8 

4.0 

3.8 

295 

1 15.2 

15.2 


26 

2.4 

2.4 

2.6 

2.8 

3.2 

289 

15.0 

15.0 


27 

2.2 

2.4 

2.5 

2.4 

2.6 

286 

15.0 

15.0 


B-2 



DAMAGE CONTROL 


Date 

11/1/78 


11/2/79 


WEATHER STATION 


Run 

No. 

Wind 
Di rect. 
Deq. 

Wi nd 
Speed 
M/S 

1 

320 

3.4 

2 

320 

2.7 

3 

320 

3.6 

4 

315 

3.1 

5 

320 

2.7 

6 

230 

1.8 

7 

250 

3.6 

8 

280 

2.7 

9 

280 

2.5 

10 

250 

2.7 

11 

245 

2.7 

12 

240 

1.8 

13 

270 

3.6 

14 

270 

3.4 

15 

300 

3.6 

16 

280 

3.6 

17 

290 

2.7 

18 

280 

3.1 

19 

285 

3.6 

20 

290 

2.7 

21 

285 

2.7 

22 

290 

2.9 

23 

290 

3.1 

24 

290 

2.7 

25 

285 

2.7 

26 

280 

2.7 

27 

275 

2.2 

28 

270 

2.5 


B-3 



1.2m WEATHER STATION, VAN.l 


Date 

11/1/78 


11/2/78 


Run 

No. 

Wind 

Direct. 

Deq. 

Wind 

Speed 

M/S 

Relative 

Humidity 

% 

Temp 

C° 

1 

330 

1.9 

70 

7.8 

2 

330 

1.9 

70 

7.8 

3 

345 

1.9 

70 

7.8 

4 

345 

1.9 

70 

7.8 

5 

355 

1.9 

70 

7.8 

6 

270 

2.2 

38 

17.4 

7 

285 

2.5 

38 

17.9 

8 

315 

2.4 

38 

17.4 

9 

315 

2.4 

38 

17.4 

10 

270 

2.5 

38 

16.8 

11 

300 

2.5 

38 

16.8 

12 

285 

2.9 

38 

16.8 

13 

■ 290 

3.1 

39 

16.2 

14 

300 

3.1 

39 

16.2 

15 

315 

3.4 

40 

15.7 

16 

315 

3.4 

40 

15.7 

17 

315 

3.5 

40 

15.7 

18 

315 

3.6 

40 

15.7 

19 

315 

3.6 

40 

15.7 

20 

310 

2.2 

40 

15.1 

21 

310 

2.2 

40 

15.1 

22 

315 

2.2 

40 

15.1 

23 

315 

2.2 

40 

14.6 

24 

315 

2.2 

40 

14.3 

25 

320 

2.2 

40 

13.4 

26 

300 

1.9 

40 

13.4 

27 

300 

1.9 

40 

13.4 

28 

295 

1.4 

42 

11.2 


B-4 


1.2m WEATHER STATION, VAN 5 


Date 

11/1/78 


11/2/78 


Run 

No. 

Wind 

Direct. 

Deq. 

Wind 

Speed 

M/S 

Relative 

Humidity 

1o 

Temg. 

1 

320 

3.2 

97 

6.2 

2 

325 

3.2 

96 

6.7 

3 

325 

3.2 

96 

6.7 

4 

330 

2.7 

96 

6.7 

5 

330 

2.7 

96 

6.7 

6 

270 

2.5 

82 

16.8 

7 

290 

2.5 

82 

16.2 

8 

270 

2.5 

82 

16.2 

9 

240 

2.5 

82 

15.7 

10 

240 

2.5 

82 

15.7 

11 

250 

2.5 

82 

,15.7 

12 

260 

2.5 

82 

15.7 

13 

270 

2.7 

82 

14.6 

14 

280 

2.7 

82 

14.6 

15 

285 

2.5 

82 

14.0 

16 

285 

2.5 

82 

13.4 

17 

285 

2.3 

82 ■ 

13.4 

18 

275 

2.3 

82 

13.4 

19 

275 

2.3 

82 

13.4 

20 

270 

2.3 

82 

13.4 

21 ' 

300 

1.4 

82 

13.4 

22 

285 

1.4 

82 

13.4 

23 

255 

1.4 

82 

12.9 

24 

265 

1.4 

82 

12.3 

25 

270 

1.4 

82 

11.8 

26 

255 

1.4 

82 

11.2 

27 

255 

1.4 

82 

11.2 

28 

255 

1.3 

82 

10.1 


B-5 



Date 

n/1/79 


11/2/79 


10m WEATHER STATION, VAN 3 


Run 

No. 

Wind 

Direct. 

Deq. 

Wind 

Speed 

M/S 

Barametric 
Pressure 
mm Hq 

Temp. 

C° 

Relativf 

Humiditj 

% 

1 

19.0 

3.2 

762.25 

8.3 

100.0 

2 

25.0 

2.7 

762.25 

8.3 

99.0 

3 

23.0 

3.6 

762.25 

8.9 

98.0 

4 

31.0 

3.6 

762.25 

9.4 

95.0 

5 

22.0 

2.7 

762.25 

9.4 

95.0 

6 

330.0 

3.2 

762.25 

17.8 

35.0 

7 

344.0 

1.4 

764.29 

17.8 

35.0 

8 

354.0 

2.2 

764.29 

17.2 

35.0 

9 

4.0 

1.4 

764.29 

17.2 

35.0 

10 

333.0 

3.2 

764.29 

17.2 

34.0 

11 

359.0 

1.8 

764.29 

17.2 

34.0 

12 

340.0 

2.2 

762.25 

17.2 

34.0 

13 

342.0 ■ 

2.7 

763.52 

16.7 

36.0 

14 

335.0 

2.7 

763.78 

16.7 

36.0 

15 

360.0 

2.7 

763.78 

16.1 

37.0 

16 

358.0 

2.7 

763.78 

16.1 

37.0 

17 

356.0 

2.2 

763.78 

16.1 

38.0 

18 

2.0 

2.7 

763.78 

16.1 

38.0 

19 

6.0 

2.7 

763.52 

15.6 

39.0 

20 

6.0 

2.7 

763.52 

15.6 

39.0 

21 

2.0 

2.2 

763.78 

15.6 

39.0 

22 

6.0 

2.7 

763.78 

15.6 

39.0 

23 

2.0 

2.2 

763.52 

15.6 

39.0 

24 

6.0 

1.8 

763.78 

15.6 

39.0 

25 

6.0 

2.2 

763.52 

15.0 

39.0 

26 

4.0 

1 .8 

763.52 

15.0 

39.0 

27 

359.0 

1.4 

763.52 

14.4 

39.0 

28 

349.0 

1.4 

763.27 

13.3 

42.0 


B-6 


N159 WEATHER STATION 


Date 


11/1/78 


11/2/78 


Run 

No. 

Barametric 
Pressure 
mm Hq 

Wind 

Speed 

M/S 

Wind 

Direct. 

Deq. 

Temp. 

C° 

Dewpoint 

C° 

1 

764.5 

2.2 

325 

9.0 

6.0 

2 

765.6 

2.2 

325 

9.0 

6.1 . 

3 

766.6 

2.2 

325 

9.0 

6.2 

4 

766.6 

2.2 

325 

9.5 

6.2 

5 

766.8 

2.2 

325 

9.5 

6.2 

6 

764.8 

1.8 

340 

18.5 

-15.5 

7 

764. 5 

2.2 

330 

18.5 

-15.4 

8 

764. 5 

1.8 

340 

18.5 

-15.2 

9 

764. 5 

2.7 

345 

18.5 

-15.1 

10 

764. 5 

1.8 

340 

18.2 

-15.1 

11 

764. 5 

4.0 

15 

18.2 

-15.1 

12 

•764. 5 

2.2 

0 

18.2 

-15.1 

13 

764. 5 

2.2 

350 

17.6 

-15.0 

14 

764. 5 

2.2 

340 

17.6 

-15.1 

15 

764. 5 

2.2 

345 

17.4 

-15.1 

16 

764. 5 

2.2 

335 

17.4. 

-15.1 

17 

764. 5 

1.8 

330 

16.8 

-15.1 

18 

764. 5 

2.2 

340 

16.8 

-15.1 

19 

764. 5 

2.7 

340 

16.5 

-15.1 

20 

764. 5 

3.6 

320 

16.5 

-15.2 

21 

764. 5 

2.7 

340 

16.2 

-15.2 

22 

764. 5 

1.4 

5 

16.2 

-15.2 

23 

764. 5 

1.8 

340 

16.0 • 

-15.3 

24 

764. 5 

1.8 

335 

16.0 

-15.4 

25 

764. 5 

.9 

350 

15.7 

-15.5 

26 

764. 5 

.9 

5 

15.7- 

-15.5 . 

27 

764. 5 

1.4 

350 

15.4 

-15.6 

28 

764. 5 

1.8 

345 

15.4 

-15.6 

29 

.764. 5 

1.4 

350 

14.3 

-16.0 


B-7 


ALTITUDE 


7.3 12.9 18.5 24.1 
JEMPERATURE -°C 


55 


65 75 85 95 2.2 6.8 11. 

HUMIDITY -% WIND SPEED -m/s 


DATE n/1/78 ASCENT #1 GMT START 11:45 

END 12:04 



TEMPERATURE -°C 



DATE 11/1/78 DESCENT #1 GMT START 12:12 

END 12:33 




ALTITUDE -m ALTITUDE 


304.8 


11.2 15.7 20.2 24.6 55 

65 75 . 85 95 

.'9 

2.7 

4.5 

TEMPERATURE -°C 

HUMIDITY -% 

WIND 

SPEED 

-m/s 

DATE 11/2/78 

ASCENT #1 GMT START 

19:06 




END 

19:33 




11.2 15.7 20.2 24.6 55 

65 75 85' 

95 

.9 

2.7 

4.5 

TEMPERATURE -°C 

HUMIDITY -% 


WIND 

SPEED 

-m/s 

DATE 11/2/78 

DESCENT #1 GMT 

START 

20:19 












ALTITUDE 


E 

I 



TEMPERATURE -°C 




WIND SPEED -m/s 


DATE 11/2/78 DESCENT #2 GMT START 21:36 

END 21:50 



APPENDIX C: ACOUSTIC DATA 



C-2 


DIRECTIVITY ANSUE a 122,5 deg 


1/3 OCTAVE 9aM 0 CENTER FREQUENCIES (kHz) 


filename 

RECEIVE 

BETA 

SR 

OSPL 

0. 10 

0.13 

0.16 

0,20 

0'.2S 

0.32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1,6 


TIME 

(deg) 

(m) 















EGFR01.MO1 

11196138,69 

3.2 

212.9 

100.4 

76,9 

82,4 

87.6 

91,7 

94.? 

93.5 

94,2 

91,8 

85,2 

79,9 

78,0 

76,5 

76,8 

EGFR01.M32 

lUa6J38,70 

2.8 

215.9 

99.5 

74.2 

82.4 

65.4 

68.4 

90,7 

69,6 

90,0 

89,3 

88,7 

67,7 

67,9 

86,6 

86,5 

ECFRO1.M03 

11196138,71 

0.7 

218,6 

102.4 

75,0 

84,2 

86,6 

94,0 

95.? 

66,6 

68.4 

95.1 

68,7 

91.3 

90,7 

90.1 

68.7 

ECFR 01 ,H 0 a 

11196139,38 

1.9 

434.0 

89,2 

70,6 

68,4 

68,5 

66,3 

68.8 

69,9 

76,4 

79,9 

80,5 

81,8 

61,4 

80.2 

79.9 

EGFR01,M05 

Ill96!a0,33 

0,8 

729.1 

65,5 

76,2 

73.2 

71.3 

64,6 

66.6 

66.7 

74,1 

79.5 

77.0 

79,6 

72,6 

68,9 

67,6 

EGFR01.M06 

11196190,46 

0.7 

885.1 

86,0 

65,7 

64,4 

64,9 

.68,5 

68,? 

70,0 

71,6 

74,8 

75.9 

78,9 

79,2 

75.3 

71,5 

EGFR01.M07 

1 1 t96i91, 16 

0.6 

1110,7 

68,0 

73.2 

80,0 

80,6 

78,1 

69,7 

65.8 

79,6 

78,5 

77.9 

78.5 

71,4 

72.7 

70,6 

EGFR01.M08 

11196191.92 

0.5 

1352.3 

82,3 

65,4 

68,1 

68,4 

66,0 

62,7 

69,2 

70,2 

74,9 

76,0 

72,9 

70.6 

66,3 

69,5 

EGFR01.M09 

11146142,61 

0.4 

1572.2 

84,6 

64,3 

64,9 

73,3 

66.1 

61,7 

66.0 

73,6 

76.4 

60.5 

77,0 

73,0 

69.5 

65,8 

EGF901.H10 

ll)96t93,38 

0,4 

1816.5 

79.3 

68,6 

62,2 

67,6 

63,5 

65.6 

73.2 

72,0 

69,1 

67,1 

69,5 

60,6 

57.1 

55,6 

EGFR01.Mll 

11:46143,38 

0.3 

1819,6 

77.3 

65,6 

56,5 

62,0 

59,4 

58, g 

63.5 

67.1 

66,8 

70,3 

70.9 

65,3 

60.2 

58,2 

EGFR01.H12 

11:46:43.39 

0.1 

1822.6 

64,0 

65,2 

60.4 

64,6 

67,9 

70.5 

79,6 

75.6 

76,2 

74,1 

75,0 

73.3 

71,8 

67,6 

EGFR01.M18 

11:46:93,11 

0.9 

1401.6 

66,3 

68,0 

62.0 

72.4 

74,0 

82, PI 

77,5 

74.1 

68,5 

68,7 

71.2 

68,8 

69,2 

66,6 

EGFR01.M19 

11146:43,80 

0.9 

1621,5 

82.3 

66,6 

67,7. 

72.3 

71.4 

75,? 

72, 1 

66,6 

66,3 

.66,8 

71,1 

68,5 

66,8 

64,5 

EGFRO1.M20 

11:46:44,58 

0.3 

1868,9 

61.8 

63.4 

60,7 

70,6 

71.4 

76.1 

79,8 

68.1 

66,3 

67,9 

67.5 

66,1 

69,9 

60,3 


o 


2.0 


7«,6 

8a, 5 

85, a 
75.1 
6U.7 
70.6 
68,9 

63.3 

63.3 

53.3 

56.0 

62. 1 
65. a 
61,8 

56.3 


C-3 


DIRECTIVITY ANGLE a 122,5 deg 


1/3 OCTAVE Band center frequencies CkHz) 


filename 

RECEIVE 

BETA 

SR 

OSPL 

0.10 

0,13 

0.16 

0.20 

0.2s 

0.32 

0.40 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 


TIME 

(deg) 

(m) 







. 









EGFR02.M01 

11:59128,21 

3,1 

216.7 

99,4 

79.0 

77.8 

34.1 

91.7 

91, B 

93,1 

93,3 

89,7 

84,3 

79,5 

75.6 

75.1 

75.1 

73.9 

EGFR02.M02 

11154128,21 

2,8 

219,7 

98,3 

79,4 

81.4 

80.5 

82.1 

89,9 

89.1 

90,7 

89,3 

88.7 

67,7 

84,6 

64.1 

85.9 

84,6 

EGFRe2,M03 

11:54128,22 

0,7 

222.4 

103.2 

75,2 

77,9 

88,5 

92,9 

95.? 

90,8 

90,8 

97,5 

90.9 

93,4 

90.4 

91,9 

89.7 

86,7 

EGFR02.M0a 

11:54:28,90 

1,4 

437,8 

93.3 

80,8 

77.4 

71,8 

73.4 

70,3 

73,6 

80,4 

81.8 

81.0 

82,2 

65,2 

79,9 

78,2 

79,0 

EGFR02.M05 

11:54:29.82 

0,8 

732,9 

87,5 

74.5 

79.5 

73.8 

.73,0 

69,? 

69,7 

72.1 

75,0 

78,5 

61.1 

76.3 

75,1 

70,6 

71.3 

EGFR02.MO6 

11:54:29,97 

0,7 

888,9 

85.1 

70,7 

67,3 

64.4 

65,8 

70,? 

69,8 

70,6 

73.1 

79,4 

77.0 

75.2 

70.7 

70,4 

69.6 

EGFR02,M07 

11:54:30,67 

0,5 

1114,5 

89,0 

78,6 

79,5 

79.5 

72,5 

65.9 

66.4 

74,4 

77.2 

77.6 

60,1 

79.6 

75.7 

75.0 

70,9 

EGFR02,M08 

11:54:31,43 

0.4 

1356.1 

84,0 

65.6 

65,1 

66,6 

64,4 

66.7 

68,8 

73.2 

76.6 

61.1 

76,4 

71.9 

69,5 

67,4 

66,0 

EGFR02.H09 

11:54:32,12 

0.4 

1575,9 

82,9 

64.1 

68,0 

67,7 

64,3 

63.4 

66,9 

70,6 

73,0 

70,9 

69,4 

68.7 

68.1 

64,5 

62,0 

EGFR02.M10 

11:54132,89 

0.4 

1820,3 

76,5 

60,4 

66.2 

62,0 

66,6 

68.? 

66.3 

65.6 

59.9 

61.1 

62,5 

59,4 

60,6 

59.5 

54.4 

EGFR02.M11 

11:54:32,90 

0.3 

1823,4 

75,8 

60,3 

58,6 

60,8 

59.7 

62.8 

59,9 

63,2 

64,4 

66,9 

66,9 

63.0 

62,3 

60.7 

56.6 

EGFR02.M12 

11(54:32,91 

0.1 

1826,4 

87,3 

65,3 

65,8 

66.0 

70,3 

73.? 

69,1 

75.1 

66.5 

67,9 

66,6 

66,8 

63.5 

61.6 

59,1 

EGFR02.M13 

11:54:29,02 

2.7 

249.8 

97.5 

78.4 

74.2 

77.3 

81,4 

69,8 

91,2 

89,0 

64,0 

.66.2 

66,6 

87,2 

83,9 

82'. 6 

80,9 

EGFR02.Mia 

11:54:29,03 

2.4 

252,8 

100.2 

82,4 

89, 1 . 

91,0 

92,3 

93.4 

92.0 

91,3 

87,4 

64,4 

80.1 

74.8 

80.6 

79,9 

79,0 

EGFR02.M15 

11:54:29,03 

0.6 

255,6 

105.4 

81,0 

84,5 

91.2 

94.8 

96.? 

98,5 

96,5 

94.1 

92,6 

94,0 

91.1 

89.0 

90,4 

90,5 

EGFR02.M16 

11:54:28,33 

54,8 

13.1 

100,6 

90,3 

91.2 

91.4 

69,7 

89, S' 

90,5 

87,7 

86,9 

87.5 

82,0 

■ 83,3 

83,8 

84,4 

81,8 

EGFR02.M17 

11:54:28,33 

54.5 

13.1 

111.3 

100,5 

.101,0 

103.1 

99.7 

94,9 

96,2 

101.2 

105,2 

102.9 

98,2 

96.1 

98.7 

96.3 

97,2 

EGFR02.M18 

11:54:32,64 

0.4' 

1405,4 

91.6 

73.0 

76.8 

81,5 

84.3 

86,0 

86.1 

76,3 

73,3 

76,0 

72.3 

71,2 

70.9 

66.4 

61,6 

EGFR02.M19 

11:54:33,33 

0.4 

1625,3 

84,3 

70,4 

67,8 

68,0 

74,6 

74,3 

72.7 

69,2 

70,2 

77.1 

74,0 

72,0 

67.5 

63,2 

61.1 

EGFR02.M20 

11:54:34,10 

0.3 

1872.7 

82,3 

68.3 

67,6 

62.1 

66,4 . 

75.? 

74.9 

75,0 

70,2 

67,2 

68.2 

67,2 

64.3 

60,1 

57,3 



DIRECTIVITY ANGLE « 122,5 deg 


1/3 OCTAVE Band center frequencies (kHz) 


filename receive beta SR OSPL 0,10 0,13 0,16 



TIME 

(deg) 

(n) 





EGFR33,H01 

Ii:58l55,l5 

3.2 

214,2 

100,6 

78,6 

77.2 

85,2 

EGFR23.H32 

11158155,16 

2,8 

217,2 

78,4 

62,3 

63.0 

61.1 

EGFR23.H33 

1 1 ;58l55, 16 

0.7 

219.9 

103,9 

78,1 

83. 1 

83,9 

EGFR!;3,H2a 

11158155,65 

l.R 

435,7 

R1.5 

75.1 

68,6 

66.8 

EGFR03,H35 

11158156,79 

0,6 

731.4 

61,6 

62,9 

67.6 

73.6 

EGFR33.M36 

11158156,95 

0.7 

887,8 

87,2 

71.1 

72,1 

69,9' 

EGFRC3,H37 

11158:57,66 

0.6 

1113.9 

87,5 

75,1 

75,4 

72.5 

EGFR33, M38 

11158158, U3 

0.5 

1355.9 

86.7 

65,1 

65.2 

66,8 

EGFRe3,H29 

11158159,13 

0.4 

1576.2 

86,8 

68,5 

67.2 

64,8 

EGFR33,H13 

11:58159,91 

0,4 

1821,0 

81,9 

66,4 

65.7 

67,9 

EGFR33.Mii 

11158159,91 

0.3 

1824, 1 

78,9 

62.7 

63,6 

61.7 

EGFR33.H12 

11158159,93 

0.1 

1827.1 

85,4 

66.3 

67.1 

67,1 

EGFRB3,Hi3 

11158155,95 

2.8 

247.2- 





EGFR03,HlU 

11153155,98 

2.4 

250.2 





EGFRB3.M15 

11153155,97 

0,6 

253,0 





EGFR03,H16 

11153155,28 

57.5 

12.7 





EGFR03,Ml7 

11158155, 28 

57.4 

12.7 





EGFR03.H18 

11:53159,63 

0,4 

1405,0 

84,3 

70,6 

70,8 

65,3 

EGFR03.H19 

111591 0,32 

0,4 

1625.5 

83,4 

69,0 

70,7 

71.3 

EGFR03,H23 

111591 1,11 

0.3 

1873,6 

80,6 

67,9 

69.7 

71.9 


0,20 

0'.2S 

0,32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

91,0 

94. n 

94,4 

92,9 

89,4 

83,8 

78,2 

75.9 

71.2 

74.7 

74,9 

61.2 

62.6 

61.3 

62,5 

62,7 

63,3 

61.9 

62,0 

63.2 

62.8 

61.2 

94, 1 

96.1 

87,0 

93.8 

95.7 

88,8 

93.2 

92,9 

91.2 

91.4 

63.6 

69.3 

70. T 

72,1 

80.9 

81.0 

81.8 

79.9 

85. 1 

81.0 

76,9 

79.3 

70,2 

71.3 

67,5 

69.8 

70,6 

68.6 

69,8 

71.9 

70.3 

71.2 

64.8 

67,5 

68.6 

72.3 

77.3 

75,6 

78,3 

79.9 

78,0 

73.7 

71.7 

70,6 

63,3 

67,8 

72.6 

75.9 

76,2 

77,6 

79.5 

76,8 

75,0 

72.5 

70,9 

62.5 

66.8 

68,0 

76,5 

81.7 

81,0 

76,7 

76,3 

68,3 

69,3 

68.4 

59.4 

60,6 

66.5 

70,3 

69,4 

68,3 

71.2 

72.1 

66,2 

64.1 

62,5 

64.6 

65.7 

69,5 

67.3 

67,7 

66, 1 

62.4 

61.3 

58.3 

58.8 

56.2 

57.5 

60.8 

62.7 

64,9 

68,1 

68,3 

67.5 

65,4 

63,0 

62.3 

58.3 

72,0 

75.1 

75.4 

72.8- 

69,9 

70,7 

69,4 

70,0 

67.0 

65.0 

62,5 


72,5 

75.4 

72.1 

71,0 

69,0 

70,5 

71.8 

67,0 

71.3 

68,4 

65, 1 

72,4 

7 6 ■ n 

70,7 

66,5 

69.1 

68,0 

68,4 

70.0 

72.3 

68,7 

64,0 

69,6 

72, p> 

72.1 

68,2 • 

66,6 

66. 1 

63,4 

62,9 

63,9 

62,3 

59,4 



DIRECTIVITY ANGLE s 


12E.5 deg 


filename receive beta SR OSPL 0.10 0.13 0.16 



TIME 

(deg) 

(m) 





EGFR0a,M01 

121 

2 :a 8,28 

3.6 

203.6 

99,3 

82.6 

81,7 

81,9 

EGFR0R.M02 

12: 

2:08,29 

3.3 

206,6 

99.0 

75.1 

81.0 

83,3 

EGFR0«,M03 

12: 

2tO8.30 

1.0 

209,3 

102.3 

71.3 

83,0 

87,0 

EGFR0a,H3U 

12: 

2:09,03 

1.6 

026.9 

90.0 

70,7 

69,9 

67,9 

EGFR0a.M05 

12: 

2:50.00 

0.9 

725.2 

87.5 

71,2 

80.0 

77.3 

EGFRoa,M06 

12: 

2:50.23 

0.8 

883,5 

82.3 

59,1 

63.7 

61.1 

EGFRBa.MiflT 

12: 

2:50,99 

0.6 

1111.6 

89,0 

75.0 

81.3 

76,0 

EGFR0«,M38 

12: 

2:51,82 

0.5 

1355,8 

85,8 

69,0 

62.0 

63.6 

EGFR0£1.M39 

12: 

2:52.56 

0,0 

1578,0 

80,2 

67,7 

66. 1 

69,2 

EGFRea,Mi0 

12; 

2:53,39 

0.0 

1825.0 

79,6 

60.8 

66.6 

72,0 

EGFR0a.Mil 

12: 

2:53,00 

0.0 

1828.0 

77.9 

62.2 

62.7 

65,7 

EGFR0a,Mi2 

12: 

2:53, «1 

0.1 

1831,1 

90,5 

67.8 

69,1 

72.7 

EGFR0U.Mi3 

12: 

2:o9,07 

3.0 

235.5 

101.8 

82.0 

81.1 

70.1 

EGFR 0 U,Mia 

12: 

2:09,08 

2.7 

238.6 

101.2 

85,7 

89.1 

90,5 

EGFROa.MiS 

12: 

2:09,09 

0.8 

201.3 

95,8 

81.6 

81.2 ■ 

83.2 

EGFR 0 a,Mj 6 

12: 

2:08,52 

35.5 

19.2 

97.3 

90.5 

89.0 

86,7 

EGFR0a,Mi7 

12: 

2 : 08,53 

35.8 

19.1 

95,6 

86,9 

87,1 

88,3 

EGFR0a,Ml8 

12: 

2 : 53,11 

0.0 , 

1008,3 

80.8 

in 

m 

' 70,6 

70,9 

EGFRoa.MlR 

12: 

2:53,87 

0.0 

1631.2 

80,0 

69,7 

71.3 

70,0 

EGFR0a,M20 

12: 

2:50,73 

0.3 

1882. 1 

82.1 

67,2 

71,8 

65,5 


1/3 OCTAVE Band center frequencies (kHi) 


0.20 

0'.2S 

0.32 

0,00 

0,50 

0,63 

0.79 

1.0 

1.3 

1,6 

2.0 

89,7 

89. S 

90,1 

93,0 

91.5 

60,0 

79,6 

75.1 

75,0 

73,2 

70,6 

85,5 

87.9 

91,1 

90,3 

89,7 

86,9 

80,7 

80.3 

87,6 

90,0 

87,2 

91.7 

92,7 

90,7 

89,0 

95.5 

66. 2l 

90,8 

90,0 

90.1 

69.3 

80,5 

68.1 

66,2 

69,0 

75,6 

81,2 

82.8 

81,6 

83,0 

62,0 

76,6 

73.0 

76,8 

75.9 

72.6 

70.7 

70,0 

78,3 

78,0 

75.2 

72,8 

71.6 

69,6 

63,6 

66.7 

68,1 

70,7 

75.1 

76.9 

73.1 

70.8 

72.7 

69,7 

66.0 

70,0 

72. P 

75.9 

79,6 

78,9 

78.1 

60,0 

73.2 

73,1 

70.0 

68.5 . 

70,3 

67.7 

71,8 

79,0 

79.1 

76,0 

70,6 

72,6 

72,9 

68,0 

60,7 

60.6 

60.0 

71.0 

73.0 

78.3 

79,9 

76.0 

71,0 

69.2 

68.2 

65,0 

66,5 

69, -i 

69,0 

69.6 

61,3 

61.1 

62.5 

60.6 

60,3 

60, 1 

57.3 

59;i 

63.? 

67.0 

69,2 

66,6 

67,3 

68,5 

66.0 

61,9 

62,0 

56,5 

70.2 

75,0 

76,9 

76,6 

72,0 

70,5 

72.8 

71.5 

68.9 

66.0 

63,5 

80,0 

90,9 

93.6 

96,8 

89.5 

90.8 

89,9 

91,0 

88,5. 

86.3 

83,0 

92,9 

93,0 

90,5 

90,7 

91,9 

'66.5 

60.6 

77.8 

61.-6 

85.3 

88,5 

86.7 

85.0 

80,8 

83,9 

60.3 

85,3 

81,8 

63,8 

80,6 

65,5 

60,1 

89,1 

90, n 

68,5 

83,2 

62.1 

82.7 

62,3 

.81,0 

61,1 

81.1 

80,0 

88,8 

88,? 

88.0 

86,0 

. 66.2 

86,0 

65.9 

80,9 

80,9 

65,1 

60,3 

70,2 

76.0 

76,0 

72.9 

69,3 

72.2 

70.2 

73,7 

72.0 

67.1 

66,0 

78,6 

75.6 

69,8 

70,2 

67,0 

68.2 

67,0 

66,2 

68.5 

66.1 

65,9 

72,9 

76,9 

71,6 

68.2 

68.0 

67,3 

66,0 

65,5 

66,8 

60,6 

59.3 


C-6 


DIRECTIVITY AVGLE a 122.5 dag 
filename receive beta : SR 


1/3 OCTAVE Band center frequencies (kH*) 

03PL 0.10 0.13 0. 16 0.20 0,25 0,32 0,‘I0 0.50 0.63 0.7R 1,0 1.3 1,6 2.0 



TIME 


(deg) 

(m) 






• 

• 









EGFR?.5,M0l 

121 

615R,82 

3.2 

220.3 

100. 1 

79,5 

B0.8 

89,7 

05,8 

91,9 

96.1 

99,2 

89.7 

89,3 

79.1 

75,0 

79.3 

75,6 

73.1 • 

EGFRO5.M02 

121 

615R.83 

2.9 

223.2 

99,5 

80.0 

80,8 

83.7 

83.9 

90,9 

91.9 

93,9 

91.2 

89,9 

05,9 

89,6 

83.8 

83.8 

62.3 

EGFR05.M03 

121 

6i5R.aa 

0.8 

225.9 

103.3 

79,2 

85.8 

90,8 

90,5 

95.9 

91,6 

93.2 

97.3 

90,7 

93,6 

91.0 

92.6 

69,5 

09,6 

EGFRO5.M0a 

121 

71 

0.50 

1.5 

990.8 

92,5 

73,9 

70.0 

65.3 

66,9 

68.4) 

73.9 

00.7 

80,8 

82,1 

02. 1 

05.0 

85.6 

82,1 

75,6 

EGFR05.M35 

121 

71 

l.«0 

0.9 

735.1 

83,0 

70.2 

70.3 

70,3 

70,3 

70,0 

69,8 

70.0 

73,1 

72,9 

79,5 

75,9 

71.7 

69,7 

68,9 

EGFR05.M06 

121 

71 

1.55 

0.7 

890.6 

88,8 

66,2 

7.0,9 

72.8 

70,9 

73.0 

76,8 

02,2 

79.7 

78. 1 

82.0 

79.7 

78.8 

76,9 

71,0 

EGFR05.M07 

121 

71 

2.2U 

0.6 

1115.7 

89,7 

73.9 

69,7 

79,0 

79,2 

73.6 

67,1 

66.8 

68.9 

73.6 

79,2 

75.2 

79.3 

71.9 

68,7 

EGFR05.M08 

121 

71 

2.98 

0.5 

1356.6 

83,3 

65.9 

69, g 

67, 1 

67,9 

62,7 

69.2 

75.3 

78.6 

77.7 

72,6 

71.3 

68,9 

67.2 

66,6 

EGFRO5.M09 

121 

7l 

3.66 

0.9 

1575.9 

85,2 

67,8 

69.9 

70,0 

63.8 

61 ,5 

67,0 

73,6 

73,9 

75.9 

73.9 

71.5 

70,8 

66,9 

66,3 

EGFR05.M10 

121 

71 

A.ai 

0.9 

1819.7 

79,3 

62.6 

69.3 

66,9 

69.3 

70,8 

70,6 

70,2 

66. 1 

65,6 

62,6 

62,9 

62.5 

61.1 

59.1 

EGFR05.Mll 

121 

71 

U.91 

0.9 

1822.7 

77,9 

61.8 

57.8 

59.6 

62,9 

59, a 

61.7 

66,1 

69.3 

69,9 

67,9 

66.5 

63,9 

63,7 

62,9 

EGFR05,Mi2 

121 

71 

U.U3 

0.1 

1825.8 

82.5 

62.9 

67.2 

6 6 1 6 

70.3 

70,8 

72.5 

72,7 

70. 1 

70,6 

68.7 

68,1 

65.3 

63,9 

62,3 

EGFRC5.M13 

121 

71 

0.61 

2.8 

253.6 

97,9 

77.5 

75.5 

89,2 

69,5 

86.9 

89,9 

91,1 

69.3 

86,1 

87.1 

86.7 

87.7 

62,8 

80,9 

EGFR05.M1« 

121 

71 

0.62 

2.5 

256,6 

103.9 

83,7 

93.3. 

89,8 

95,7 

96,9 

95.1 

96,1 

90,9 

87,9 

85, 1 

79,5 

09,9' 

87.3 

88,5 

EGFR05.M15 

121 

71 

0.62 

0.7 

259.3 

106.5 

85.0 

88.1 

95.2 

97,6 

93.7 

97.0 

98,9 

98,2 

99.6 

99,9 

93.2 

99,2 

90,3 

89,3 

EGFR05.M16 

121 

6159.91 

97.0 

15.9 

107,9 

100,5 

98,6 

100,0 

97,6 

96,0 

99.0 

88,6 

88.6 

91.5 

92,6 

91.9 

92.1 

91.0 

89,9 

EGFRB5,M17 

121 

6159,92 

96.6 

15.5 

96,5 

67,2 

87,8 

88,8 

88.3 

88, « 

88.7 

87.2 

’ 86,8 

88,6 

86,2 

85,6 

86,6 

85.8 

89,3 

EGFR0S.M18 

12t 

71 

«.15 

0.5 

1906,3 

90,5 

75,9 

. 78,8 

81.7 

79.3 

85.? 

82.7 

76.6 

66,9 

72.1 

73.5 

79,0 

70,0 

66,5 

67,1 

EGFR05.M19 

121 

71 

9.82 

0.9' 

1625.6 

87,0 

73.0 

77.3 

80,3 

76,5 

79. u 

72.2 

67,9 

72.9 

79.8 

75.2 

79,2 

72,8 

72.9 

66,5 

EGFR0S.M23 

121 

71 

5.59 

0.3 

1872.9 

79,2 

66.0 

71.0 

72.1 

66,2 

68,0 

70.1 

69,3 

65,7 

63,9 

69,7 

61.3 

61.0 

56.9 

56,3 


C-7 


DIRECTIVITY ANGLE a 122,5 deg 


1/3 OCTAVE Band center frequencies (kHz) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

(m) 

03PL 

0.10 

0,13 

0,16 

0,20 

0’.25 

0,32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFR36,H01 

19:37138, aa 

3,4 

219.6 

93,6 

80,5 

80,3 

83,2 

80.2 

84,6 

86,3 

87,3 

82,3 

77,6 

74.8 

68,3 

67,8 

66,5 

64,9 

EGFR06,M32 

19 : 37138 , as 

3,1 

222.6 

93,6 

80,6 

84,9 

82.5 

62,0 

84,5 

6a. 5 

84.3 

83,8 

80,0 

79,3 

77.9 

74.3 

74,4 

69,3 

EGFS06.M03 

1.9:37:38,45 

1,0 

225,2 

103, 1 

78.6 

76,5 

82. 1 

67.3 

94, ^ 

96.4 

98,0 

94,6 

87,5 

90,7 

65,6 

87.0 

86.8 

85.1 

EGFR06,M3« 

19:37:39,09 

1,6 

439,4 

86,4 

75.1 

76,4 

77.3 

71,2 

72.5 

66,9 

70,8 

76,5 

74,9 

76.6 

76,7 

70.2 

67,2 

65, 1 

EGFR06.H05 

19:37:39,98 

0.9 

732,9 

72,3 

61,3 

61.5 

61.9 

55.7 

52.7 

51,6 

55.2 

53.5 

56,8 

56,2 

54.2 

54,9 

54.2 

50,3 

EGFR06.H06 

19:37:40, 1 1 

0.8 

887.7 

74.0 

59.5 

63.4 

54,4 

58,5 

53.0 

53.0 

55,1 

53.1 

53,3 

55,6 

54,9 

54,6 

52.5 

48.5 

EGFR06,M07 

19:37:40,78 

0.6 

1112,1 

68,5 

60.1 

61.8 

55,4 

50,1 

52.3 

50,8 

51,0 

52.6 

56,4 

54,8 

53.4 

52,0 

51.1 

47.2 

EGFR06.H08 

19:37:41,51 

0.5 

1352,3 

66,4 

59.8 

53,2 

58,0 

51,9 

53.7 

53.0 

51.5 

52,4 

52.1 

55,6 

54.2 

54.5 

50,3 

49,6 

EGFR06.M09 

19:37:42,17 

0.4 

1571,0 

65,8 

55,0 

54,9 

55.5 

52.4 

51.? 

49.5 

50,5 

51.6 

52.4 

51,8 

51.7 

50.9 

49,3 

48,4 

EGFR06.M13 

19:37:42,84 

0,5 

1835,6 

63,9 

49,4 

50.3 

55,5 

49,6 

52.3 

48.6 

49,1 

48,5 

47,2 

45,6 

45,4 

45,6 

43.2 

42,5 

EGFR06,Mll 

19:37:42,88 

0.5 

1838,6 

61.2 

47.3 

47,7 

54.5 

49,9 

48.? 

45.5 

46,0 

49,6 

52,2 

50,3 

49,3 

47,4 

44.5 

42.5 

EGFR06.M12 

19:37:42,87 

0.2 

1841,6 

68.1 

47.1 

49.3 

58,6 

52,2 

52.0 

57.6 

56,7 

55,5 

51.8 

52,9 

50.8 

51,2 

45.8 

43.2 

EGFR06.H13 

19:37:39,23 

3,0 

253.2 

98,9 

80.0 

63,9 

67,7 

87,9 

82.4 

78.4 

85,3 

92.7 

92.6 

66,3 

67,5 

87,1 

■ 85,2 

78,3 

EGFR06.MIO 

19:37:39,23 

2.7 

256,2 

99.1 

76,6 

82.1 

. 80,6 

60,3 

77.6 

76.5 

78,3 

73,6 

71. S 

67,3 

67.9 

69.2 

67,9 

65.3 

EGFR06.M15 

19:37:39,24 

0.9 

258,9 

96,7 

80,2 

80,8 

83,6 

86,4 

86,7 

87.7 

87,3 

86,4 

85,3 

64, 4- 

82,6 

78.6 

76,4 

72,4 

EGFR06,M16 

19:37:38,55 

47,4 

16.3 

123,1 

102,3 

102.9 

99,8 

102,8 

110 . T 

,?14.2 

112.8 

113,7 

113,1 

115.3 

111.6 

111.1 

108,7 

105,6 

EGFR06.M17 

19:37:38,56 

47.1 

16.4 

123,0 

102.0 

102,0 

100,5 

102,1 

110.6 

il3.9 

112.7 

115,4 

113,3 

115.7 

111.8 

111.0 

108,6 

107,1 

EGFR06,H18 

19:37:42,69 

0,5 • 

1402,4 

70.3 

53,1 

52,6 

53,1 

52,5 

5a, T 

57.1 

56,2 

55,5 

55.3 

53.1 

51,5 

49,6 

49,1 

47.3 

EGFR06.M19 

19:37:43,35 

0.4 

1621.0 

65,3 

54.6 

50,8 

57.1 

56,6 

53,5 

54,6 

54.1 

52.1 

53.1 

52.0 

50,9 

49.0 

48.3 

47,2 

EGFR06.M20 

19:37:44,09 

0.4 

1867.1 

64.4 

50,0 

47,6 

57,9 

51.2 

5a,? 

53.3 

50,4 

51.5 

48,4 

47.2 

46,4 

44,7 

43.1 

42.3 


DIRECTIVITY ANGLE a 


122,5 deg 


1/3 OCTAVE OaND CENTER FREQUENCIES CI«Hz) 


FILENAME 

RECEIVE 

SETA 

SR 

OSPL 

0.10 

0,13 

0.16 

0.20 

0‘.25 

0.32 

0,90 

0,50 

0,63 

0.79 

1.0 

1.3 

1.6 

2.0 


TIME 

(deg) 

(m) 
















EGFR07.M01 

19l«2»a8.59 

1.8 

215.1 

93.5 

82,2 

85.9 

88,5 

69,1 

62,7 

79,6 

79.2 

75,5 

71.1 

65,6 

62.1 

60,7 

60,3 

59.9 

EGFR07.M02 

I9:a2l98,59 

1.5 

218.1 

92,8 

82.7 

86,3 

86,9 

83,7 

81.6 

78.6 

78.5 

75,7 

72.2 

70,5 

71,6 

73,2 

69,2 

70.2 

EGFR07.H03 

I9:a2:aa,60 

•3,6 

221,1 

109,0 

89,9 

87.3 

66,9 

83,2 

90, i 

91,6 

95.3 

95.3 

96,0 

92,9 

93.1 

93.6 

92,9 

89,9 

EGFR07.M3U 

19:92:99,27 

0.7 

935.9 

83,8 

79.9 

79.2 

77,7 

69,3 

69, T 

59. 1 

59.3 

57.1 

62,7 

61,9 

59.7 

60,8 

58,9 

57,6 

EGFR07.M05 

19:92:50,17 

0.9 

730,9 

72.7 

63.1 

67.7 

61.6 

59.1 

5l.ii 

52.3 

53,7 

57,0 

58,8 

59.1 

59,1 

56,7 

59,9 

51,9 

EGF207.M06 

19:92:50,32 

0.9 

886.0 

71,6 

69,7 

65,0 

60.2 

52,5 

53.6 

53.7 

59.6 

59.6 

56,7 

58.9 

56.0 

56.5 

59,6 

51,5 

EGFR07.M07 

19:92:51,02 

0.3 

1111.2 

7.0,9 

60,3 

63,9 

55,9 

53,0 

59,15 

52.5 

59.1 

53.2 

57,5 

55.7 

59,6 

59,0 

51.7 

97.5 

EGFR07,M08 

19:92:51.76 

e ,2 

1352.2 

67,7 

58,2 

50,5 

96,3 

98,7 

96.? 

97,9 

50,7 

55.9 

56,9 

57,6 

58,5 

56,5 

52,2 

99,9 

EGFR07.M09 

19:92:52.99 

0.2 

1571.6 

68,8 

58,2 

52.3 

53,8 

99,6 

99,5 

52,1 

53,5 

55.1 

59,2 

55.8 

59,2 

52,0 

50,8 

95,9 

EGF907.M1O 

19:92:53,19 

0.2 

1815.5 

76.8 

55,6 

53.2 

53,9 

51,8 

99.3 

56. 1 

55.9 

52,9 

50, 1 

98,7 

98,0 

96,9 

93,9 

90,0 

EGF907.Mii 

19:92:53.20 

0.2 

1818.6 

67,6 

51,1 

97,6 

99,7 

98,9 

96.6 

50,0 

51,3 

52,9 

56. 1 

56,5 

59.6 

52,9 

99.8 

95.9 

EGFR07.M12 

19:92:53,20 

-0. 1 

1821.6 

79,1 

51.2 

99,1 

59,8 

58,1 

56,9 

61.9 

63,0 

60,9 

59.5 

55.2 

59.3 

53.9 

50,2 

95.6 

EGFR07.M13 

19:92:99,36 

1.6 

298,9 

100,9 

79,1 

86,8 

69,9 

87,5 

90.1 

92.8 

99.1 

99 , u 

89.1 

89.9 

87,0 

89.2 

85,8 

80.7 

EGF907.M1U 

19:92:99,38 

1.3 

251.5 

91,9 

77,8 

80,8 

82.9 

81.7 

82.5 

60,3 

61,0 

80,5 

79,6 

71.5 

70.1 

66.9. 

65,9 

69,0 

EGFR07.M15 

19:92:99,38 

■ 0,5 

259,5 

95.2 

62,9 

83,9 ■ 

63,8 

62,6 

89.9 

90.0 

68,7 

89,6 

78,2 

77.9 

78.7 

76,5 

71,2 

68.1 

EGFR07.M16 

19:93: 9,39 

A • 

1930,2 

89.0 

80,2 

81.0 

81.0 

82,1 

80 , ii 

81,8 

81,9 

80,6 

61,0 

81,1 

. 80,0 

81.9 

80,6 

79.5 

EGFR07.M17 

19:931 9,39 

ft * * * 

1929,9 

99,9 

89,9 

85,1 

85,2 

87,9 

65., 9 

86.0 

85,5 

85,9 

86.3 

89,8 

89,9 

86.2 

65,9 

89,9 

EGFR07.M10 

19:92:52, Ri 

0.2 

1931.8 

70,6 

59,9 

65,8 

59,0 

58,6 

61,7 

60,9 

56,5 

57,9 

56,5 

55,9 

52.7 

53.1 

50,6 

95,9 

EGFR07.M19 

19:92:53,59 

0.2 ^ 

1621,2 

69,9 

58,3 

■ 56.2 

50,8 

53,3 

58,3 

59.7 

57.1 

55.5 

53,3 

53,1 

51,6 

50,6 

97,9 

96,2 

EGFR07.M20 

19:92:59,36 

0.2 

1868,1 

73.5 

58,9 

60,0 

55,9 

98,3 

59,(3 

56,5 

60.8 

58,8 

58,9 

55.8 

59,6 

52.5 

50,1 

95,2 


DIRECTIVITY ANCLE b 


122,5 deg 


1/3 OCTAVE Band center frequencies 0<Hz) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 
' {nO 

ospl 

0,10 

0.13 

0.16 

0,20 

0‘.2S 

0,32 

0,40 

0.50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

£GFR03,M0l 

l9taaia6,R2 

2,2 

213,9 

94,7 

81,4 

60,5 

76.1 

81.9 

86, T 

88.2 

66.7 

66. 1 

82,2 

78,4 

74.4 

71.2 

69,5 

65.2 

EGFRes.Haa 

19146X18,44 

1,R 

216,9 

96.6 

82,0 

80,5 

75.2 

80,8 

84.4 

84,0 

85,8 

67,1 

86,1 

85,8 

86,2 

86,3 

86,0 

65,3 

EGFR08,H03 

19148146,44 

-0,2 

219,8 

100,3 

82.0 

81,4 

75,5 

85,9 

89,; 

95.1 

95.1 

92.5 

83,0 

86,7 

84,3 

84.1 

83,0 

78.8 

EGFR06.M0a 

19148147,11 

0.9 

434,8 

83,5 

76, 1 

77.0 

70,8 

70, 1 

64,5 

60.7 

62,9 

67,1 

66,7 

61,3 

62,8 

61.4 

58.8 

58.7 

EGFR08.M05 

19148148,02 

0,6 

729,6 

80,6 

52.7 

58.9 

58,5 

55.6 

47,7 

50.4 

53.3 

57,0 

59,6 

59.6 

59.5 

54.6 

55,1 

51,8 

EGFReS.Mas 

19148148,18 

0,5 

885,3 

77,6 

56,4 

60.0 

57,0 

54.5 

54,0 

54.3 

56,4 

56,1 

62,3 

63,4 

63.6 

61,6 

59.2 

56,7 

EGFR0a,M07 

19148148,88 

0,4 

1110.7 

70,9 

59.7 

67,0 

60,9 

56,0 

50.7 

51,0 

53,5 

54,2 

56,8 

55,0 

56,9 

56,8 

54.3 

49,7 

EGFR0a.M08 

19148149,63 

0,3 

1352.0 

67,6 

53,2 

53,6 

51,2 

49,9 

53. S 

51.5 

53,9 

57,9 

57,0 

59,0 

54,9 

50,5 

51.7 

47.6 

EGFR08,HO<) 

19148150,32 

0,3 

1571,6 

71,0 

56,5 

56.7 

52,7 

50.9 

50.; 

50.0 

55.5 

52,1 

54,8 

59.6 

56.2 

55.7 

50,3 

46,5 

EGFR08.M10 

19148151,06 

0,3 

1815.7 

63,5 

47,7 

48.5 

46,7 

47,0 

44, i 

47.4 

47,5 

47,8 

44,6 

41,8 

40,8 

39.3 

36,4 

33.5 

EGFR08.H11 

19148151,07 

0,2 

1818,8 

59.7 

44,9 

41.6 

45.4 

40,4 

«1,5 

43.3 

46,0 

48,7 

49,3 

48,9 

46,8 

44,8 

43.6 

40, 1 

EGFR08,Mi2 

19148151,03 

-0,0 

1821,8 

73.5 

55.6 

53,8 

51.3 

55.3 

60.7 

65,7 

67,0 

62,2 

62,0 

61,7 

56,5 

53,8 

49,4 

46.5 

EGFR08.M13 

19146147,20 

1,9 

247,1 

99,6 

77.4 

81.7 

85,3 

87.6 

88. A 

88.8 

86,6 

63,2 

89.3 

93,5 

90,5 

85,7 

89,4 

83,6 

EGFsna.Mia 

19148147,20 

1.6 

250.1 

92.8 

79,6 

77,6 

78.6 

77.1 

77.4 

76,6 

80, 1 

62,2 

62,5 

77.9 

76,8 

74.9 

■ 74.1 

72,0 

EGFR08.M15 

19148147,21 

-0,2 

253, 1 

94.1 

65,6 

64,1 . 

85.2 

. 84,3 

64,; 

87.3 

84,3 

83.5 

78,3 

77,5 

72.7 

72.5 

71.0 

67,6 

EGFR08.M16 

19148146,49 

56,8 

8,5 

121.9 

102,1 

99.4 

98,8 

98,0 

102,0 

il0.2 

115.6 

117,9 

114.0 

104,8 

105,6 

104,3 

106,6 

108.0 

EGFR08,M17 

19148146,49 

56,5 

8.6 

121.8 

103,2 

101.1 

99,7 

98,1 

105.2 

■il0.7 

115,4 

118,1 

112.0 

105,9 

105,6 

104,4 

106.4 

107,2 

EGFR08,Ml8 

l9l48l50-,77 

0.3 

1401.5 

72,8 

60,0 

.63, 1 

57,1 

59,3 

62,7 

66.1 

63,2 

58,5 

56,2 

57,8 

53,7 

49,3 

47,0 

43,8 

EGFR08.M19 

19148151,45 

0.3 ■ 

1621.1 

66,9 

54,1 

55,8 

52,8 

55,4 

55.2 

59.5 

56.1 

54,8 

53.5 

52,2 

50,6 

48,0 

44,7 

40,9 

EGFR08.M20 

19148152,22 

0.2 

1868,2 

67.9 

51.5 

57.3 

52,0 

50,7 

53,0 

54,0 

53.4 

51.3 

52,3 

51.1 

47.1 

45.6 

42.1 

39.4 


DIRECTIVITY AN3LE » 


122.5 efeg 


filename 


EGFR09, H01 
EGFR09.M32 
EGFRB9, M03 
EGFR09,Maq 

EGFR09.M25 
EGFR09,M06 
EGFRe<»,M 07 
EGFR09,,M0a 
EGFR09, M09 
EGFR09, M10 
EGFR09.MH 
EGFR09.M12 

EGFR09.MJ3 

EGFRC9,Mia 

EGFR09.M15 

EGFR09,H16 

EGFR09.M17 

EGFR09,Hl8 

EGFRp9,Mj9 

EGFR09.M20 


1/3 OCTAVE BaNO CENTER FREOUENCIES (ItHi) 


RECEIVE 

BETA 

■ SR 

OSPL 

0,10 

0.13 

0.16 

0.20 

0'.25 

0.32 

0,40 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 

TIME 

( deg) 

(m) 















19:52139,03 

1.5 

214.9 

94,6 

82.0 

84,5 

82,1 

82,9 

81.4 

82.8 

86,8 

86,3 

60,3 

73.5 

69,9 

66,9 

64,3 

61.3 

19:52:39, 0« 

1.2 

217,9 

94,6 

63,2 

82.1 

64.0 

82,0 

81.? 

60.8 

84.4 

85,5 

83,0 

78,8 

79,9 

79.6 

76,2 

74,6 

19:52:39,05 

-P,9 

220,9 

101.0 

83,9 

82.4 

82,5 

80.6 

08, a 

91.9 

94,9 

96.1 

90.7 

85,4 

82,9 

86.8 

87,7 

83, 1 

19:52:39,72 

0.6 

436,1 

82,9 

75,6 

74,9 

74,6 

72,3 

64,5 

59,8 

59.3 

64,3 

62,2 

64.6 

65,6 

62.2 

59,7 

61,2 

19:52:40,64 

0,4 

731.3 

74,1 

64,6 

60.6 

54,4 

51.3 

49.1 

49.6 

58,4 

55,5 

56,4 

61.5 

57,8 

57,0 

54,4 

50.3 

19:52:40,80 

P.3 

887.3 

74,4 

65,0 

65,9 

56,9 

51.3 

52,5 

50,5 

54,9 

56,5 

57,6 

58,3 

57.5 

55,2 

52,4 

49,7 

19:52:41,51 

0,2 

1113.0 

76,7 

57.4 

64,2 

50,5 

56,4 

53.7 

53.8 

56,4 

55,3 

53,5 

54,9 

52.4 

52.3 

50,4 

47,4 

19:52:42,26 

0.2 

1354,5 

69,6 

53,8 

47,4 

44,7 

48.0 

49,; 

48,2 

49,8 

54.6 

53,7 

52.1 

51,0 

48,2 

47.7 

43.3 

19:52:42,95 

0.2 

1574,4 

81,5 

53,1 

44.9 

46,1 

48.3 

45. T 

48.2 

48.0 

47,4 

49,8 

47,3 

46,0 

44,2 

■43,2 

39,8 • 

19:52:43,71 

0.2 

1818,7 

72.3 

48,2 

40.6 

45,9 

47,9 

46.3 

50,3 

48,1 

44, 1 

45,6 

42,3 

40,3 

39,5 

35.6 

34,0 

19:52:43,72 

0.1 

1021,8 

62.0 

49,1 

42,2 

39.2 

36.8 

42.3 

44,2 

46,9 

49,1 

47.3 

48,5 

46,6 

42,6 

39,9 

36. 1 

19:52:43,73 

-0,1 

1824,8 

75,1 

47,6 

49,6 

44,7 

48,3 

51.5 

50,3 

54.1 

52,6 

53.4 

48.3 

47.3 

45,9 

43,6 

41.2 

19:52:39,80 

1.3 

248, 1 

98,5 

80.1 

75,8 

78,3 

75.4 

80.6 

86,0 

69,2 

90,3 

90,0 

88,7 

68,9 

69.8 

67.0 

65,0 

19:52:39,81 

1.0 

251,1 

92,0 

79.0 

62,1 • 

83,2 

81,1 

78.; 

80,8 

77,0 

79,4 

74,7 

75.3 

70.2 

70,7 

68,8 

66,9 

19:52139,33 

-0,8 

254,1 

93.3 

61,7 

84,9 

63,7 

62,9 

81,9 

83,7 

83,4 

80.9 

79,7 

80.2 

76,4 

74,0 

72,9 

71,9 

19:52139,06 

52,6 

5.5 

111,4 

103,4 

103.1 

103,3 

103,8 

101,4 

99.7 

94,5 

97,6 

96,0 

96.3 

95,8 

R5.1 

95,7 

96.6 

19:52«39,06 

51,7 

5.6 

112.0 

105.0 

103.9 

103,5 

104,8 

102. T ■ 

97,8 

94,8 

98,8 

97.0 

95.7 

96,6 

96,1 

96.2 

96,9 

19:52»42-,60 

0,4 

1386,1 

69,5 

56,5 

-54.1 

50,4 

53.5 

55,0 

54.3 

52,9 

55,7 

54.6 

54.5 

51,1 

49.2 

47,6 

43,2 

19:52:44,10 

0.2 ■ 

1623,7 

64,9 

52,1 

45,7 

45.2 

48,4 

50,4 

49,5 

50,8 

51.0 

50,0 

48.5 

45,8 

43,9 

41.1 

38.8 

19:52:44,38 

0.1 

1871,1 

64,5 

50.1 

46,5 

48,2 

52,4 

53.6 

56.1 

52,9 

53,0 

48.3 

49,6 

46.5 

46,8 

40,8 

39,9 


C-11 


DIRECTIVITY ANGLE « 


1E2.5 deg 


t/3 OCTAVE Band center frequencies (kHi) 


filename 

RECEIVE 

BETA 

3R 

OSPL 

0,10 

0.13 

0,16 

0,20 

0'.25 

0.32 

0,90 

0.50 

0.63 

0,79 

1.0 

1.3 

1,6 


TIME 

Cdeg) 

{ n) 






• 

• 








EGFR10.H0J 

19j56l2a,78 

a. 9 

217,3 

100,8 

79,6 

82,3 

87.8 

88,9 

92,7 

95.9 

95,0 

89,9 

88,9 

63,6 

79,2 

76,9 

76.3 

EGFR10.M02 

I9i56l2a,79 

a, 5 

220.2 

99,6 

81,5 

80.9 

85,9 

87,6 

91,5 

90.9 

90,8 

90,2 

89,2 

89,2 

87,8 

67,8 

66.3 

EGFR10.M03 

I9!56l2a,79 

2. a 

222,6 

101.6 

71.7 

81,3 

88,6 

91,1 

99, ii 

90,2 

92,9 

99,2 

89.7 

90,6 

86,7 

88,9 

87,3 

EGFRl0.M0a 

I9j56«25,a5 

2,3 

a37,a 

83,2 

79,5 

72.9 

79,5 

7L.0 

71, PI 

68.6 

66,9 

68,9 

71,0 

69.1 

66,7 

65,0 

63,7 

EGFR10.M05 

19156126.35 

i.a 

731,5 

79.7 

62.6 

61.7 

57.9 

55,0 

52,0 

50,7 

59,1 

56. 1 

55,9 

57.2 

56,9 

55.7 

52.9 

EGFR10.M06 

19156126,50 

1.1 

886.9 

72,3 

62.9 

65,9 

52,9 

99,8 

51,7 

51,0 

99,9 

55,7 

56. 1 

58,0 

52,3 

53.6 

52,9 

EGFR10.M07 

19:56127,19 

0.9 

1111,9 

72.5 

62.3 

69.0 

55,8 

50,3 

52.5 

50,5 

50,8 

52,0 

55.0 

53.3 

53,6 

52.8 

50,3 

EGFR10.M38 

19:56127,93 

0.7 

1352,7 

67.3 

59,7 

59,6 

53.9 

96,5 

97,9 

97.8 

52.0 

52.6 

53.9 

59,2 

59.1 

52.3 

50.2 

EGFR10.H09 

19156128.60 

0.6 

1571,9 

69,7 

59,7 

99,9 

51.1 

99,5 

98.0 

96.9 

98.7 

99,5 

97.8 

50,7 

97,8 

95.5 

93.9 

EGFR10.MJ0 

19156129,35 

0,6 

1815,6 

69,3 

92,3 

92.8 

96,2 

98,7 

97,8 

98,7 

97,1 

99,5 

93,6 

90,6 

39,1 

36,3 

35.5 

EGFR10.M11 

19:56129,36 

0.5 

1818.6 

59,8 

98,6 

90,6 

93,9 

91,7 

95.1 

93.6 

97,0 

96,9 

96,9 

99,1 

98,2 

95.9 

91,6 

EGFR10.M12 

19156129,37 

0.3 

1821.6 

72.0 

51,2 

99,0 

52.0 

50,3 

57.3 

52,8 

59,2 

60,6 

55.5 

53,3 

56,5 

52,6 

96,5 

EGFR10.M13 

19156125,55 

a. 3 

250,6 

99.9 

79,3 

81.0 

80,3 

80,6 

89,? 

92,5 

99,2 

85,8 

91,1 

67,2 

88,9 

87.6 , 

86,7 

EGFRl0,Mia 

19156125,56 

3.9 

253,5 

102,0 

81,5 

86,8 

91,9 

99,7 

91.? 

90.2 

93,5 

93,0 

91,9 

88,7 

66,2 

89,6 

62.0 

EGFR10.M15 

19:56125,56 

2.1 

256.0 

99,1 

81,2 

82.7 

89,9 

86,2 

87.7 

90,6 

92,0 

93,0 

89,6 

87,5 

.85,0 

66.3 

69,6 

EGFR10,M16 

1915612a, 9a 

55.8 

21.0 

113.0 

99,7 

101.5 

101. a 

102,9 

93.0 

90,5 

97,6 

107,5 

105,7 

101,9 

95.5 

96,0 

97,9 

EGFR10.M17 

19:5612a, 9i( 

55,6 , 

21.1 

113,3 

100,9 

100.9 

102,2 

102,6 

91.9 

92.8 

99,9 

109,6 

105,5 

99,7 

96,9 

95.9 

98,8 

EGFR10.M18 

19156129,09 

0.7 

1902. a 

72,0 

59,6 

56.9 

59,9 

53,8 

58.7 

58,2 

56.7 

53.2 

51.6 

59,5 

50,2 

96,8 

95,9 

EGFR10.M19 

19156129,75 

0,6 

1621.6 

70,8 

50,5 

51.2 

95, -9 

97,9 

52.9 

58.8 

59,5 

51.3 

98,9 

98,0 

95.3 

93,3. 

90.2 

EGFR10.M23 

19156130,51 

0.5 

1868,3 

62.‘2 

59,6 

98,1 

99,1 

97,9 

• 

in 

51.6 

99.2 

99,0 

98,9 

97.3 

95,0 

93,3 

91.5 


2.0 


75.1 

ea.B 

8R.9 
62,0 
50. P 

as. 3 

U6,7 
as, 5 

39.9 
33.0 

37.5 
aa,6 

81.5 

73.9 

81.5 
97,3 

97.8 
a3.0 

37.9 

38.9 


C-12 


DIRECTIVITY ANGLE = I22i5 dea 


filename 

RECEIVE 

TI'-'E 

BETA 

(deg) 

SR 

(»i) 

OSPL 

0,10 

0.13 

EGFRll.Mai 

20i 

0! 

2,70 

5,8 

211,0 

99,3 

79,4 

80,7 

EGFRH.M32 

201 

0! 

2.71 

5,4 

213,9 

96,9 

84,6 

83,4 

EGFR11.M33 

201 

0! 

2.72 

3.2 

216.1 

96,8 

71,7 

79,8 

EGFR11.M34 

201 

0! 

3,41 

2.6 

432. 1 

83,5 

74,9 

73.4 

EGFRll,H05 

20t 

0! 

4.35 

1.6 

726,0 

75.1 

62,4 

64,1 

EGFR11.M06 

20J 

0! 

4,52 

1.3 

884,6 

71.2 

53,9 

61,1 

EGFR11.M07 

201 

0! 

5,25 

1.0 

1111.0 

66,9 

53,7 

62,0 

EGFRll.Moa 

20: 

0! 

6,02 

0,8 

1353.3 

66,6 

56,9 

55.7 

EGF911,M39 

20t 

0! 

6,72 

0.7 

1573,8 

69,5 

49,1 

53.1 

EGFR11.M13 

20! 

0! 

7,50 

0.7 

1818,9 

73.3 

49,4 

43,3 

EGFRll.Mll 

201 

01 

7.51 

0.6 

1822.0 

65,6 

47,0 

50,2 

EGFR11.M12 

20! 

3! 

7,52 

0,4 

1825,0 

69.7 

46,5 

45,2 

EGFRH.M13 

201 

0! 

3.48 

5.0 

243,7 

81.0 

57,6 

57.9 

EGFR11.M14 

201 

01 

3.48 

4,6 

246.6 

87,2 

54.6 

54,0 

EGFR11.H15 

20! 

0! 

3,49 

2.8 

246,9 

67,8 

61,1 

57,5 

EGFR11.M16 

20! 

0! 

2.92 

55.9 

24.0 

88,2 

80,2 

80,6 

EGFR11.M17 

20! 

01 

2,92 

56.0 

24,0 

90.1 

80,4 

60,3 

EGFR11.M18 

20! 

01 

7,16 

0.8 

1402.2 

70,6 

54,7 

59,2 

EGFR11.M19 

20! 

0! 

7.86 

0.7 

1622.7 

69,0 

47.5 

'52,8 

EGFRll,M23 

20! 

0! 

8,66 

0.6 

1870,9 

64,5 

53,2 

53.3 


1/3 OCTAVE BA^’O CENTER FREQUENCIES (kHz) 


0.16 

0,20 

0'.25 

• 

0.32 

0,40 

0,50 

0,63 

0,79 

1,0 

1.3 

1.6 

85,6 

89.7 

90, a 

93.9 

93.2 

89.3 

84,5 

80,7 

77,0 

74,9 

73.1 

84,3 

85,8 

85.1 

86.0 

88,2 

66,8 

86,9 

85,3 

84,6 

84,7 

83,5 

81. 8 

85,9 

91.6 

88.1 

91.1 

91,0 

88,3 

87,4 

86,2 

85.1 

85,0 

71.2 

69,1 

65.6 

64,9 

69,6 

70,4 

70,3 

69, 1 

70,0 

70,4 

69,6 

54,9 

54,6 

51,4 

50,5 

55.2 

54.3 

58,0 

54,6 

54,0 

53.2 

51.7 

60,3 

57,9 

51,2 

50.8 

55,8 

54.1 

55,8 

57.2 

54,0 

52,8 

50,1 

53,9 

54,8 

51.5 

49,0 

50,5 

49,7 

51.8 

52.2 

50.9 

48,8 

47,3 

51.4 

48,8 

44,5 

48.3 

53.1 

54.3 

51,4 

51.5 

52.0 

50,4 

49,1 

43.7 

46,6 

46,0 

46.9 

46,6 

50,4 

50.6 

49.2 

46,5 

45.3 

42,3 

44,7 

46,6 

43.8 

49,4 

46,7 

46,4 

46,2 

40.4 

38.3 

36,4 

35,6 

45,4 

41.3 

39. q 

43,5 

44,3 

45,9 

46,4 

49,8 

48,6 

44,8 

42,6 

52,4 

47,6 

54. q 

52.6 

57.1 

55,7 

52,6 

53,9 

51,5 

50.9 

46,3 

57,3 

58,1 

57.3 

59.3 

58,9 

56,8 

56,6 

56.2 

56,2 

56,8 

56,4 

52,0 

53,4 

53,7 

53.6 

52,8 

5 4. 2 

54.7 

52.9 

51,6 

53,4 

50,0 

• 

in 

56,8 

57,4 

57.3 

58,4 

58,7 

58,4 

57.1 

56.3 

57.3 

56,3 

80,2 

82,8 

60, q 

80.3 

80,9 

80,3 

81.2 

81.2 

.80,3 

81,1 

81.1 

81.7 

84,8 

80, q 

82,7 

61,3 

81.0 

81.8 

80,7 

80,1 

80,8 

80,7 

55,1 

56,5 

60,3 

55.4 

54.8 

54,7 

53.7 

52,1 

49,8 

47,8 

44,2 

48,9 

52,4 

53.1 

54,5 

56,3 

54.1 

53,2 

49,6 

48,8 

46,4 

43.3 

48,5 

53,4 

■ 50,2 

52.5 

54.1 

52.7 

51.2 

49,2 

47,9 

44.6 

42.! 


2.0 


70,6 

ai.R 

82.5 

65.1 
52,0 
aT.8 
«2,9 

46.5 

39.6 

32.9 

37.4 

42.9 

54.9 

49.5 

54.8 

79.9 
79,8 

42.2 

39.5 
39.5 


.ei-o. 


DIRECTIVITY ANGLE a 


122,5 dog 


1/3 OCTAVE Band center frequencies (kHx) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

(m) 

OSPL 

3'. 13 

3.13 

3,16 

3,23 

B.2s 

3.32 

3,40 

3,53 

0,63 

0,79 

1,3 

1.3 

1.6 

2,0 

EGFR12.M31 

23! 

3!59,73 

5,9 

215,7 

97,7 

79.1 

83,3 

81,5 

84,9 

89, 

91,1 

91,6 

93,0 

85,4 

77,4 

74,4 

71,7 

69,0 

63,5 

EGFR12.H02 

231 

3!59,73 

5.5 

218,5 

97,5 

78,5 

77.3 

79,2 

83,7 

87,5 

87,3 

87,6 

90,5 

86.6 

84,7 

05,3 

05,7 

03,9 

61,3 

EGFR12.Ma3 

23! 

3!59,7a 

3,4 

223,7 

95,2 

83,9 

83,6 

83,5 

82,7 

83,8 

87,3 

88,2 

87,8 

82.6 

77,4 

83,4 

79.6 

75.4 

77,8 

EGFRl 2 ,Haa 

23! 

4! 

3.41 

2.B 

435.7 

82,9 

74,9 

74.3 

75,6 

71.7 

69.0 

65,1 

67,5 

69,6 

68.6 

70,5 

67.9 

65,9 

62,8 

60,5 

EGFR12,M05 

23! 

U! 

1.31 

1.7 

733,1 

73,7 

62,2 

61.3 

58,2 

58,8 

52.3 

53,7 

53,7 

58,4 

59.3 

58,0 

57,2 

57,3 

54.1 

50,3 

EGFR12.M06 

231 

R! 

1.47 

1.4 

885,7 

72,5 

62, 1 

62,6 

61,3 

55,7 

48, fc 

51.3 

53,8 

53,7 

56,6 

58.6 

60,7 

56,6 

55.0 

49,7 

EGFR12.M37 

23! 

R| 

2.16 

1.1 

1113,9 

72.3 

66,3 

bV.s 

58,7 

55,9 

53,0 

49,9 

52,9 

53,3 

52,2 

54,7 

55,8 

53.3 

50,1 

48,3 

EGFR12.M28 

23! 

4! 

2.91 

3.9 

1352,3 

67,1 

63,4 

56,7 

52,9 

51,8 

53, T 

48.2 

51,2 

53,9 

53,9 

55.5 

54,0 

50.5 

47,8 

40,2 

EGFR12.M39 

23! 

41 

3,59 

3,8 

1571,5 

66,2 

55.3 

53,1 

49, 1 

51,8 

50,3 

45,3 

47,1 

48,1 

53,5 

52,4 

51,4 

46.6 

45,8 

41,8 

EGFR12.M10 

23! 

4! 

4,34 

3,7 

1815,4 

73,9 

54,7 

53,3 

57,6 

51,8 

51, T 

48,9 

50,5 

46,2 

48,6 

42.0 

41,8 

39.2 

35.4 

33.5 

EGFR12.HU 

23! 

4! 

4.35 

3,7 

1818.4 

66.2 

48,7 

43,4 

46, s’ 

46,8 

51,? 

45,0 

47,5 

49,2 

49,1 

53.4 

50.8 

45,9 

42,3 

36.6 

EGFR12.M12 

23! 

4! 

4,36 

3.4 

1821,4 

76.8 

52.2 

48,9 

59,2 

59,3 

5 6 1 

60,9 

60,7 

62.3 

55.3 

56,8 

53.9 

50,9 

47,2 

43,3 

EGFR12.M13 

23! 

4! 

3.49 

5.2 

248,8 

97,8 

76,2 

76,6 

85,7 

88,3 

87, T 

90.9 

86,5 

88,3 

88,4 

64,7 

67,4 

85, 9- 

86,7 

83,7 

EGFR12,M1« 

231 

4! 

3.53 

4,8 

251.7 

131.4 

82,8 

84,3 

88,7 

89,2 

89,0 

91,8 

92,0 

93,3 

90.1 

89,8 

85,6 

61. '4 

77,9 

78,5 

EGFR12.H15 

23! 

4! 

3.53 

3.3 

254,3 

135.3 

83.7 

82,5 ■ 

89,5 

86.4 

93,0 

96,1 

95,7 

95,0 

96.2 

93,9 

93,8 

95,3 

94,6 

90,2 

EGFR12.H16 

23! 

3159,91 

57.4 

25.1 

124.6 

89,9 

133,1 

136,9 

111.3 

115,0 

710,8 

114,6 

114,4 

116,3 

114,5 

113,1 

111.6 

110,6 

109,2 

EGFR12.H17 

23! 

3159,91 

57.3 

25.2 

124,7 

91,5 

133,3 

136,5 

113,9 

116,7 

711.9 

114,3 

115,3 

115,5 

114,6 

113,3 

111.6 

111,3 

109.1 

EGFR12.M18 

23! 

41 

4,34 

3,9_ 

1431.5 

69,7 

58,7 

59,2 

57,3 

59,7 

58,6 

54,2 

56,9 

53,3 

55,2 

52,7 

51,3 

47,3 

43,0 

40,6 

EGFR12.M19 

23! 

41 

4.72 

3,7 

1621.3 

68,3 

55.7 

48,5 

55.3 

54,5 

55,7 

55,2 

57,2 

56,5 

51,4 

52,3 

48,4 

48.1 

44,4 

40,4 

EGFR12.M23 

23! 

4! 

5,48 

3.6 

1868,3 

66,3 

49,9 

52,3 

53,6 

53,2 

55,7 

59,4 

56,6 

52,6 

52,2 

49,6 

49,4 

46,5 

42.9 

43,5 


DIRECTIVITY ANGLE a 


122,5 dog 


1/3 OCTAVi Band CENTER FREQUENCIES (UHz) 


filename 

RECEIVE 

TIME 

BETA 

(deal 

SR 

(m) 

OSPL 

0.10 

0.13 

0.16 

0,28 

0‘.2S 

0,32 

0,40 

0,50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFR13.M01 

2i: 

2330.64 

5.5 

204,9 

97.0 

84,7 

81,4 

83,7 

87,3 

88,0 

89.6 

90,8 

88,3 

84,2 

81.6 

78,0 

73.2 

72.7 

71,0 

EGFR13.M02 

211 

2333.65 

5.1 

287,8 

101.1 

62,3 

84,1 

63,0 

85.5 

08,3 

88,0 

88,8 

90,9 

89,4 

90,4 

91.1 

89,3 

90,0 

89,5 

EGFR13.M33 

213 

2338,66 

2.9 

210.1 

103.3 

75,9 

78.1 

87,6 

90,5 

92.8 

94,5 

91.3 

95.7 

93.2 

92.7 

90,8 

90,9 

89,5 

87,0 

EGFR13.M04 

213 

2331,33 

2.5 

428,0 

87.6 

75,4 

7.7.2 

72,6 

68.5 

66, n 

63.1 

69,7 

72.9 

74,0 

72.4 

73,0 

71.8 

75,4 

76, 1 

EGFR13.M35 

213 

2332.37 

1.5 

726.3 

75,6 

62,3 

65.1 

57,7 

58.4 

62.3 

58,7 

63,0 

65,4 

68.9 

68,1 

66.2 

61.5 

64,7 

63.4 

EGFR13.M06 

213 

2332,63 

1.2 

884.7 

81.1 

66,7 

59.4 

57,8 

62,5 

64.3 

51.2 

64.9 

69,6 

72.3 

72,9 

73,6 

71.7 

65,9 

62.7 

EGFR13.M07 

213 

2333,36 

8.9 

1112.9 

73,6 

58,8 

63,9 

55.9 

52,6 

56,4 

54,9 

55,9 

60,1 

65,3 

64.1 

64,0 

58,0 

56,7 

55,4 

EGFR13.M08 

213 

2334.17 

8,8 

1357,3 

72.2 

55,6 

52,8 

54,2 

52.6 

55.8 

56.5 

58,6 

61,6 

61.7 

62,2 

62,9 

62.7 

60,8 

55.3 

EGFR13.M39 

213 

2334,91 

0.7 

1579,6 

70.1 

49,1 

47,2 

50,3 

46.4 

53.9 

56.1 

56,9 

61,5 

63,2 

60,3 

57,8 

59.3 

57,7 

52,3 

EGFR13.M10 

213 

2335,73 

8.6 

1826,8 

66.0 

51.5 

46,6 

46.6 

49,7 

49. i 

45,6 

45.7 

48,5 

49,2 

43.6 

43,2 

41,8 

39,9 

33,8 

EGFR13.M11 

213 

2335.73 

0,6 

1829,9 

67.0 

48,0 

45.4 

48,2 

43.7 

48.6 

50,8 

52,4 

57.1 

56,8 

55,0 

58,4 

58.3 

52,6 

47.3 

EGFR13.M12 

213 

2335.74 

8.3 

1632,9 

73.5 

45.3 

47.6 

48,0 

53,4 

54,6 

55,9 

56,0 

53.7 

57,3 

55,8 

53,1 

49,1 

46,1 

41.6 

EGFR13.M13 

21 3 

2331.35 

4.8 

236,9 

97,9 

76,7 

78.6 

63.5 

85,6 

89.5 

91.5 

85,8 

87,0 

88,5 

87,3 

89,4 

88.0 

66,,0 

79,4 

EGFRl3,Hia 

213 

2331.36 

4.4 

239,8 

99,8 

62,3 

83,8 

66,4 

90,8 

92,9 

90,7 

90.0 

90,3 

89.3 

88,8 

85,4 

84,6 

79,8 

75,1 

EGFR13.M15 

213 

2331,37 

2.5 

242,3 

100,9 

80,7 

84.6 

89,7 

92,4 

93.6 

92,3 

91,2 

89,1 

69.9 

90,1 

68,9 

85,9 

64,1 

80,6 

EGFR13.M16 

213 

2330.84 

46.3 

25,6 

107,1 

94,6 

98,2 

95.1 

97,9 

91,7 

69.7 

69,0 

94, 1 

100,0 

100,6 

.92,9 

88.1 

91,0 

39.1 

EGFR13.M17 

213 

2338.64 

46,6 

25.5 

105,0 

97,8 

96,9 

96,5 

96.9 

94.4 

91.1 

84,9 

88,1 

94,2 

95.7 

92.3 

88.2 

86,3 

88,6 

EGFR13.M18 

213 

2335,23 

0.8 

1405.1 

81.1 

55,4 

59,6 

67,1 

67,8 

65,4 

69,7 

70,7 

69,7 

66,4 

62,8 

60,6 

55.1 

54,9 

48.3 

EGFR13.M19 

213 

2335,96 

0.7 

1627,4 

76.2 

53.4 

■50,6 

57.9 

63.4 

64,9 

65,4 

64,6 

63,3 

57.8 

55.7 

56,2 

51.5 

49,6 

43.3 

EGFR13.M20 

213 

2336,68 

0,6 

1877,7 

77,8 

53.4 

53,0 

58,3 

67,2 

68.1 

70.2 

69,2 

69,6 

68.8 

70,3 

66,6 

59.8. 

54,8 

48,6 


C-15 


DIRECTIVITY ANGLE a 


122,5 dca 


1 f 


1/3 OCTAVE Band center frequencies (kHt) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

(m) 

OSPL 

0,10 

0,13 

0.16 

CM 

• 

0.25 

0.32 

0,90 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2,0 

EGFR14.M01 

21: 

6:19,69 

5,5 

217.1 

102.6 

67,3 

87.9 

86,7 

93,6 

99.? 

95.6 

96,9 

93,2 

89,2 

63.8 

80,3 

77.7 

73.5 

71,1 

EGFR1U.M02 

2i: 

6: 19,70 

5.1 

220,0 

102,7 

87,0 

86.9 

66,2 

90,5 

92.7 

93.5 

99,9 

92,9 

92,9 

92,1 

90,6 

69,6 

89,2 

68,7 

EGFRli),H03 

211 

6: 19,70 

3.0 

222.3 

109,1 

86,6 

91.3 

89,5 

86,5 

87,8 

93,0 

97,0 

97.7 

91,6 

93,7 

90,0 

93,9 

91.2 

87,9 

EGFRia,M0tt 

21t 

6:20,36 

2.6 

937.1 

89,0 

63,0 

89,5 

77.9 

76,3 

72.5 

68,9 

71,8 

79,9 

71.9 

71.5 

70.8 

79.3 

72.5 

79.5 

EGFRlU.MgS 

2i: 

6:21,27 

1.5 

731,3 

78,8 

66,8 

66,7 

69,9 

60.9 

63.5 

56,9 

63,2 

63.6 

63.7 

63,2 

69,9 

66,5 

65. 1 

62,3 

. EGFR1«,M06 

211 

6:21, U1 

1.3 

866.7 

77,6 

66,8 

6 9., 6 

61,5 

55.8 

57.3 

57.2 

66,3 

61,0 

62,2 

69.8 

69,6 

69.3 

63,9 

61.3 

EGFR1U.M37 

211 

6:22,10 

1.0 

1111,7 

76,9 

65.3 

59,9 

61,6 

55.1 

56,7 

59,6 

55,3 

60,3 

65,3 

63, 1 

69,2 

63,7 

60,0 

55.9 

EGF9iu,H33 

2i: 

6:22, 8U 

0,8 

1352.7 

80,9 

66,9 

69,8 

52,8 

59,9 

59. i 

61,6 

66,2 

68,3 

65.0 

71.3 

65,8 

70,9 

65,5 

62,9 

EGFR1U,M0<> 

21t 

6:23.52 

0.7 

1572,0 

75,0 

58,6 

58,0 

55.5 

99,2 

51.? 

56.7 

59,8 

61,7 

62.1 

59,9 

59,0 

59,9 

58.0 

56,6 

EGFR114.M10 

211 

6:2U,27 

0.7 

1815,7. 

69,6 

52,3 

50,9 

51.1 

59,0 

50.9 

52.5 

53,9 

52,0 

50,1 

96. 1 

92.5 

99,7 

91,6 

38,6 

EGFRia.Mn 

21t 

6:2U,27 

0.6 

1813,7 

67.1 

50,7 

96.3 

50,2 

99,7 

52.? 

53.1 

51.7 

58,5 

59.1 

58,0 

56,9 

59,8 

52,8 

99,8 

EGFR1«,Mi2 

2i: 

6:2U,28 

0.9 

1821.7 

75,7 

98,6 

97.6 

57.9 

57,1 

60,7 

55.5 

60.9 

65,6 

65.1 

62,9 

61,7 

57,8 

53.8 

96,9 

EGFR1«.Mi3 

2i: 

6:20, «7 

9.7 

250,3 

109,9 

81.0 

72,9 

85,3 

92,1 

96,? 

98.6 

90, 1 

95,2 

92,6 

97.7 

99,8 

92.2 

91. '9 

87,9 

EGFRia.Mia 

211 

6:20,98 

9.9 

253,3 

105,9 

87,0 

90,9 

. 93.2 

91.9 

95,9 

96,2 

97.5 

99,2 

95.7 

93.3 

86,6 

89,8 

91.6 

90,5 

EGFRl«,«l5 

211 

6:20.98 

2.6 

255,6 

109,7 

88,5 

91,1 

99,0 

93,6 

95. ii 

96,9 

99,3 

101.9 

100.2 

101.9 

99,3 

97.9 

96,9 

95,3 

EGFRia,Ml6 

211 

6nR|88 

56.9 

23.9 

117,5 

101.7 

109,5 

98,5 

91.8 

102,5 

109.7 

111.2 

109,3 

102,9 

107,9 

109,5 

106,9 

102,6 

100,9 

EGFR1«,M17 

21t 

6: lRi88 

56.3 

23.5 

103,6 

95,0 

.98,0 

99,8 

99,5 

99.7 

89,9 

89,9- 

88,6 

88,0 

90,2 

93,0 

92,6 

90,3 

86,3. 

EGFRlil.Mie 

211 

6:29.01 

0,8 

1902,3 

78.1 

62,3 

61.6 

65.5 

63,3 

65.5 

70,8 

69,9 

69,5 

65,0 

60.7 

59,0 

59,9 

57,7 

55.9 

EGFRia,Ml9 

21: 

6:29,68 

0.7 

1621.6 

71,8 

62,0 

58,0 

53,8 

57.7 

60,3 

61,9 

62,8 

59,9 

59,6 

56,1 

56,2 

53,6 

50,7 

98.6 

EGFRia,M20 

21: 

6:25,95 

0,6 

1668,9 

71,9 

60,1 

61,0 

57,8 

59,5 

57.0 

62.7 

60,9 

57,8 

57,9 

55,9 

59,3 

52.1 

51,3 

95,8 



C-16 


DIRECTIVITY ANGLE ■ 122t5 deg 


1/3 OCTAVE Band center frequencies (kHr) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

' SR 
(n) 

03PL 

0, 10 

0.13 

0.16 

EGFRlS.MCl 

211 

9!53,RR 

5,2 

205,3 

100,6 

81,1 

82,2 

88,2 

EGFR15.M32 

21: 

9!S«,0a 

9,8 

208,3 

102.2 

83,5 

83,9 

85,7 

EGFR15.M05 

2i: 

9!5«,01 

2.6 

210.6 

109,7 

73,8 

85.3 

90,8 

EGFR15.M04 

211 

9159.71 

2.3 

927.2 

88,5 

75.2 

76.7 

77,0 

EGFR15.H05 

211 

9:55.66 

1.9 

723.7 

78,9 

67,3 

65,6 

67,1 

EGF^15,M!16 

2i: 

9!55.85 

1.1 

880,9 

77.1 

68,3 

63.8 

63,8 

EGFR15.M37 

21! 

9:56.59 

0.9 

1107.7 

76,7 

62,9 

69,0 

60,0 

EGFRlS.Maa 

21 ! 

9157.37 

0.7 

1350,6 

78,6 

65,9 

57.9 

53.9 

EGFR15.M3R 

21! 

9:53.09 

0,6 

1571,6 

73.3 

59,5 

52.9 

51,0 

EGFR15.M10 

21 ! 

9:58, 88 

0,6 

1817,3 

66,5 

53,0 

51.8 

98,7 

EGFRiS.Hll 

21! 

9:58,89 

0.5 

1820.3 

68,8 

98,8 

99.1 

99,9 

EGFR15.M12 

21! 

9158,90 

0.3 

1823.3 

71.1 

93,3 

98,0 

59.9 

EGFR15.H13 

21! 

9:59,77 

9.5 

238.1 

103,8 

83,6 

80,8 

78.9 

EGFR15,MI« 

21! 

9:59,77 

9,2 

291.1 

106,6 

87. 1 

87,5 . 

88,0 

EGFRlS.MlS 

21! 

9:59.78 

2.3 

293.6 

108, 1 

86,2 

88,0 

88.8 

EGFR15.M16 

21! 

9:59.23 

98,5 

23.5 

112.9 

98,1 

99,8 

98,8 

EGFRlS.Hl? 

21! 

9:59,23 

93,8 

23,9 

106.9 

99,9 

103,1 

93,9 

EGFRlS.HlS 

21! 

9:58,56 

0.7 

1902,1 

78.8 

58,2 

56,8 

61.0 

EGFR15.M19 

21 ! 

9:59,29 

0.6. 

1623,6 

65,8 

59,5 

56,5 

53.5 

EGFR15.M23 

21!10! B|10 

0.5 

1872,9 

71.2 

50,9 

52.3 

57.3 


0,20 

0’.25 

0,32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2,0 

91.3 

91,7 

93.8 

93.8 

92,0 

87,9 

80,9 

77.9 

76,7 

73.9 

71,7 

88.2 

90, Q 

89,0 

99,0 

92.7 

90,2 

90,1 

92.0 

90,6 

90.0 

88,5 

95,9 

96.? 

92,1 

91.5 

97.0 ■ 

95,9 

93.1 

90.6 

93,6 

99,3 

88,9 

67,5 

66.1 

69,9 

69,9 

79,9 

76. 1 

79,9 

79.2 

61,7 

79,5 

72,1 

60,6 

56.8 

55,1 

61.9 

66. 1 

71,9 

68,3 

65.8 

67.5 

66,9 

69,0 

65.2 

58.3 

59,0 

60,6 

60.8 

66,6 

68,0 

65,2 

69,7 

66,3 

62.6 

58,9 

58.3 

60.1 

58.3 

56,2 

57.9 

58,9 

59,9 

58,6 

59,0 

57,0 

52,6 

57,9 

56.9 

61,5 

61.5 

62.6 

66,9 

66.3 

66,2 

63,7 

59,9 

99.6 

96.8 

50.5 

55,0 

55,6 

56,2 

56,9 

55,6 

55,6 

,53.0 

99, a 

52,9 

51,7 

55.9 

55.7 

59,3 

52.1 

53.1 

99,8 

97.5 

96,9 

93,6 

in 

in 

98.5 

59. 1 

59.2 

58,7 

59,9 

62. 1 

58,9 

57.7 

57,6 

53.1 

59.2 

58,3 

59,6 

59,7 

59,7 

59,2 

55,6 

55,8 

52.3 

50,2 

96,3 

81.1 

88.6 

97,5 

97,9 

93,1 

90.0 

99.3 

90,9 

93.0 

93'.2 

88,7 

95.7 

97,8 

98.9 

97,5 

97.3 

97.2 

96,9 

95.1 

93,5- 

93,3 

89,7 

96,2 

98, i 

99.7 

98,9 

97.5 

98,0 

96,5 

97,3 

96, '6 

97,0 

95,2 

97,7 

99,9 

92.3 

102.9 

109.9 

107.5 

101,9 

■ 98,6 

100.2 

96,2 

95,7 

91,8 

91,8 

88.9 

88,9 

88,0 

87,5 

87,3 

85,8 

86,7 

87,0 

95.5 

69,8 

67,0 

66,8 

68,2 

66,0 

62,3 

61.9 

56,8 

57,8 

59,9 

99,1 

52.3 

59,6 

59,9 

55,8 

53.7 

53.5 

51,6 

50,5 

98,6 

97,0 

«3,3 

62,3 

62.7 

62.2 

62,3 

63,0 

61,0 

60.0 

61,9 

58,9 

52.5 

50,0 


DIRECTIVITY ANGLE s 


122.5 deg 


1/3 OCTAVE Band center frequencies CWHi) 


filename 

RECEIVE 

BETA 

SR 

OSPL 

0.10 

0.13 

0,16 

0,20 

0’.25 

0.32 

0,40 

0.50 ■ 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 


TIME 

( deg) 

(n) 
















EGFR16.M01 

21tl3i5S,13 

18.6 

205.0 

98,3 

86.3 

69,5 

88,7 

90,3 

89, pi 

90,6 

87.2 

85,5 

62,1 

83,1 

83.1 

81.3 

81,4 

79,5 

EGFRI6.M32 

21113155,13 

13.1 

207,7 

98,0 

82,7 

66,6 

85.1 

89,8 

84.6 

79,3 

62.1 

88,0 

69,5 

91.6 

88,7 

82.2 

83,4 

87.4 

EGFR16.M33 

21113155. 13 

7.8 

209,3 

102,9 

60,4 

84.6 

38,0 

89,6 

93,? 

93,4 

94,2 

93,4 

93.5 

92,7 

93,0 

69,7 

86.0 

85,1 

EGFRl6,M0a 

21113155.84 

4,9 

425.5 

89,5 

75,5 

75,9 

71.4 

74,8 

74.9 

72, 1 

76,3 

79,4 

79,8 

79.3 

61.7 

61,9 

77,6 

74.7 

EGFR16.M05 

21 i 13156,81 

2.9 

722,3 

81.0 

63,2 

65,5 

63.5 

62.1 

61,6 

63,6 

64.1 

70,2 

68.2 

67,5 

72.8 

72,2 

73.4 

70,8 

EGFRi6,Ma6 

21113157, 81 

2.4 

880,0 

77,9 

62,6 

67.4 

64,9 

,61.6 

61, T 

66.1 

68.1 

69,4 

66,6 

67.8 

65,2 

69,6 

62,7 

61.6 

EGFR16.M07 

21113157,76 

1.9 

1107.4 

75,6 

60,4 

63,3 

60,9 

64,5 

56.9 

51.2 

58,3 

62,7 

59,3 

58,8 

60.9 

62,6 

63,6 

59.3 

EGFR 16 ,Maa 

21113156,55 

1.5 

1350,9 

77.5 

60,6 

59,9 

57.3 

56,7 

57,7 

60.0 

64,9 

66,7 

63,0 

67,3 

71,3 

67,9 

69,0 

64,2 

EGFR16.H09 

21113159.29 

1.3 

1572,6 

70,6 

51.4 

52,9 

51.5 

50,0 

48,? 

52.8 

59,6 

62.2 

64,9 

63.1 

58,7 

60,0 

61,1 

56,3 

EGFR16.M10 

211141 0,09 

1.2 

1619.0 

64,9 

55.1 

49,3 

50,0 

51,6 

51.5 

57,6 

55.1 

53,3 

51,5 

47,6 

44,4 

42,8 

41.7 

39,7 

EGFR16.M11 

211141 0,13 

1.1 

1822,1. 

68.0 

48,2 

50,3 

43.2 

45,4 

47,8 

47,5 

49,6 

55,4 

56.3 

57,7 

55.1 

54,8 

51,9 

46,2 

EGFRlb.Mia 

211141 3,11 

0.9 

1825,0 

70,5 

45,7 

45,5 

43,1 

56,0 

59.? 

53.7 

61.2 

63.5 

57,7 

51.2 

52,1 

50.0 

51,8 

46,7 

EGFR16.M13 

21113155,87 

9.3 

236.8 

97,5 

73.2 

84,0 

68,4 

88,6 

84.6 

93.7 

90,8 

87,1 

64,6 

84,1 

83,5 

62,3 

79,0 

76,8 

EGFRl6,Hia 

21113155,88 

8.9 

239,6 

98,4 

83,0 

87,3 

89,4 

89,0 

69,? 

90,0 

91,2 

89,3 

.64.6 

77.0 

79,9 

64,1 

65il 

82,7 

EGFR16.M15 

21113155,83 

6.9 

241,2 

101.5 

63.5 

67.0 . 

89,3 

89.9 

91,4 

92,1 

93.2 

90.8 

91,0 

88,9 

88,3 

87,5 

66.8 

85,5 

EGFR16.M16 

21113155,54 

53.1 

46,6 

100,1 

93,6. 

90.3 

90,7 

89,3 

88.7 

83.4 

81,6 

64,9 

91,6 

87,1 

64,8 

83,9 

66.1 

83,2 

EGFR16.M17 

21113155,54 

53.2 

46,6 

98,2 

89,7 

89,0 

91,7 

92.3 

90,9 

68.1 

87,5 

65,6 

66,3 

85,7 

87,5 

87,7 

66.2 

64,8 

EGFR16.M18 

21113159.66 

1.5 

1399,3 

78,0 

63,7 , 

60,8 

59,9 

63,7 

62.0 

66,7 

65,1 

70,0 

66,4 

69,1 

67,5 

66,3 

64,0 

56.2 

EGFR16.M19 

211141 3,33 

1.3 

1620,8 

68.4 

59,4 

57.1 

57.1 

54.3 

58,7 

60,5 

59.3 

58,8 

55.7 

54.7 

51.6 

49,5 

47,0 

42,7 

EGFR16.M20 

211141 2,14 

1.2 

1912.1 

78,0 

57.7 

58,5 

55,6 

56,2 

58.9 

63,1 

59,9 

59,5 

54,4 

52,8 

54,6 

50,6 

48.6 

44,3 



DIRECTIVITY ANGLE a 


122.5 deg 


1/3 OCTAVE Band CENTER FREQUENCIES (l«Hz) 


filename 

RECEIVE 

TIME 

BETA 
( deq) 

33 

(m) 

OSPL 

0.10 

0,13 

0.16 

0,20 

0‘.25 

0.32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFR17.M01 

21I17J36, 15 

10.6 

219,1 

99,9 

86,2 

88.2 

90.1 

91,6 

99.6 

91.5 

90,1 

66,9 

89.0 

60,8 

81,3 

79,0 

79,1 

80,3 ' 

EGFR17.Ma2 

21 S 17136, 16 

10. 1 

216.8 

99,1 

62,3 

85,8 

88,7 

88,3 

90,2 

89,8 

81,5 

87,2 

90,2 

90,1 

87,9 

68.3 

83.7 

78,5 

EGFR17.H33 

21117:36, 15> 

7.9 

218.1 

100,5 

62,9 

85,9 

R1.2 

67,6 

66,5 

92.6 

90,8 

92,5 

91.5 

91.9 

88,7 

86,5 

89.6 

82,2 

EGF517,M0a 

21117136,82 

5,0 

933,0 

90,3 

79,9 

73.5 

72,0 

72.3 

73.0 

71,0 

75.9 

79.1 

80,3 

80,9 

82,5 

80,5 

77.2 

71,0 

EGFR17.M05 

21117137, 7« 

3.0 

727,6 

61,7 

62,8 

69,7 

63,7 

56,7 

53.3 

56.8 

62,3 

69,3 

68,0 

68.5 

66,7 

66,0 

61,2 

59.9 

EGFR17.M36 ' 

21117137.91 

2.5 

883,6 

75,6 

61.8 

63.0 

61,5 

53;9 

50.8 

56.9 

63.0 

69.6 

69,8 

69,9 

62,6 

69,7 

69,8 

62,7 

EGFR17.M27 

21117138,62 

2.0 

1109,3 

77,1 

68,9 

69.8 

65,9 

63,8 

63.6 

63.8 

60. 1 

59,9 

59.1 

61.6 

63,2 

63,2 

58,5 

55,0 

EGFR17.M38 

21117139,38 

1.6 

1351.0 

78,5 

67,0 

68,5 

59,6 

59,0 

55. Q 

59,1 

60.8 

69,8 

61,6 

60,3 

63,2 

61,3 

65.2 

61,9 

EGFR17.M09 

21117190,37 

1.9 

1571.1 

71,8 

56,3 

57.5 

56,0 

52,5 

51.3 

52,9 

57.9 

59,1 

56,8 

57.5 

55,0 

55,8 

.59,1 

99.8 

EGFR17.M13 

21117:90.89 

1.2 

1615,7 

68,7 

52.7 

51.9 

50.9 

51,7 

99, a 

52.9 

52.8 

98.7 

96. 1 

96, 1 

93.9 

93.0 

91,9 

39.7 

EGF:?17,Mii 

21117190,85 

1.2 

1818.7 

69,9 

53.2 

96.7 

97,9 

97.9 

95.3 

99,0 

51,9 

52.5 

50,0 

53.9 

53,3 

52.7 

50,7 

96,7 

EGFR17.M12 

21117190,86 

0.9 

1821.6 

71,3 

90,7 

97,5 

51.0 

55.1 

57.8 

53,7 

60.2 

62,7 

62,7 

57,3 

59,2 

52.1 

99,9 

99, 1 

EGFR17.M13 

21117136.90 

9. 1 

296.5 

101.2 

78,7 

86.6 

87,8 

83,7 

87.8 

99.7 

93.1 

92,9 

92,3 

92.1 

90,7 

68.5 

85,2 

80.9 

EGFRl7,Mm 

21117136,91 

8.7 

299,2 

99,9 

83,5 

69,2 . 

87.9 

69,5 

88,5! 

90,9 

37,9 

78,6 

86,3 

90,7 

92,9 

86.2 

89,8 

89,6 

EGFR17.M15 

21117136,90 

6.9 

250,7 

109,9 

62,8 

90, 1 

89.0 

92.2 

91, T 

98,9 

97,9 

96,1 

95,1 

99,9 

92,3 

91.6 

■ 90,7 

88,1 

EGFR17.M16 

21117136,53 

56.9 

95.2 

118,3 

99,2 

95.7 

88,7 

96,0 

109,0 

il9,0 

110,0 

105,3 

108,9 

109,2 

109,3 

103,6 

103,9 

101.7 

EGFR17.M17 

21117136,50 

56,9 

95.1 

100,5 

91,1 

96.6 

92.1 

92,6 

92.6 

85.5 

62,2 

83.9 

87,7 

88,9 

83,3 

83,0 

86,1 

82,5 

EGFR17.M18 

21117190,50 

1.5 

1900,2 

79,0 

62,3 

69,8 

62,6 

71,0 

72,6 

71,1 

69,1 

63,9 

62,9 

58,1 

57,0 

59,9 

56,9 

53,5 

EGFR17.M19 

21117191,19 

1.3 

1620,2 

75,8 

60,0 

63,0 

62.9 

69,6 

61.9 

62.6 

67,6 

68,9 

67,9 

61.9 

58,5 

56,3 

55,5 

51,0 

EGFR17.M20 

21117191,98 

1.2 

1867.9 

70,5 

99,1 

50,1 

59,9 

56,7 

62. T 

62.7 

63,8 

63,9 

56,6 

53.9 

99,5 

50,2 

95,6 

93,0 



6L-3 


I 


DIRECTIVITY 

filename 


EGF318.M31 

EGF3i8,M32 

EGFR18.M33 

EGFRl8,Mau 

EGFR18.H05 

EGFR18.M36 

EGFR18.M07 

EGFRI8,M09 

EGFR18,M09 

EGFR18.H10 

EGFR16.M11 

EGFR18.M12 

EGFR18.M13 

EGFRl8,Hia 

EGFR18.M15 

EGFRl6,Ml6 

EGFRlB.MlT 

EGFRie.Mia 

EGFR18.M19 

EGFR18,M20 


ancle a 122,5 deg 

1/3 OCTAVE Band center frequencies (UHz) 


RECEIVE 

TIME 

BETA 

(deg) 

SR 

Cm) 

OSPL 

0.10 

0.13 

0.16 

0.20 

0.25 

0.32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

21:20153.28 

10.1 

216,1 

99,4 

64,5 

86,9 

91.1 

91,4 

92,9 

90.2 

91.2 

86.0 

84,2 

77.8 

78,7 

79,0 

78.5 

78,0 

21:20158.29 

9.6 

218.9 

100,5 

86.0 

87.7 

87.7 

88,8 

91.7 

68.6 

84,7 

84,9 

91,1 

90,6 

90.4 

88,2 

86,7 

81,7 

21:20158.29 

7.5 

220.2 

103,9 

80,8 

85,1 

69,4 

90,5 

66.7 

96.8 

94,1 

97,8 

94.9 

93.5 

91,2 

92,7 

88,7 

87.1 

21:20:58.96 

4.8 

435.3 

94.3 

74.7 

74,6 

.79.3 

73.7 

74,^ 

72.3 

79.3 

83,8 

64,3 

86,4 

86,9 

86,3 

80,7 

72,4 

21:20:59.89 

2.9 

730,0 

87,5 

71, « 

67,0 

65,9 

62,1 

62.? 

64,1 

69,9 

75.4 

75.6 

80.6 

81,9 

79.4 

75,9 

70,2 

2l:2i: 0.06 

2.4 

886,2 

85,2 

62,2 

65,8 

66.2 

61,5 

65,3 

65,0 

72,6 

72,0 

76,2 

77,4 

74.0 

72,8 

70,0 

67,8 

21:211 0.77 

1.9 

1112.0 

76,7 

62,1 

64,4 

62,5 

63.0 

64, n 

62.6 

61.9 

63.4 

65,1 

65,3 

65,6 

66.7 

60,5 

57,8 

21:2l: 1.53 

1.6 

1353,8 

83.1 

65,0 

71.3 

64,5 

60,8 

56.? 

56.2 

58,8 

64,3 

66.4 

65.8 

68,6 

66.5 

65,3 

59,6 

21:211 2.23 

1.3 

1573.9 

75,3 

54,6 

58.2 

56,6 

52.6 

54, a 

54,9 

57.2 

60,3 

61.2 

60,0 

61,2 

57.3 

54.5 

50,8 

2i:2i: 2.99 

1.2 

1818.6 

68.3 

52,6 

53.8 

53.5 

50,9 

51.6 

50.0 

53.3 

50.1 

45,9 

46,3 

45,9 

45,9 

41,8 

39,6 

211211 3.00 

1.2 

1821.6 

66,9 

50,5 

50.7 

49.6 

44,8 

43.4 

46,4 

49.6 

54.6 

53.8 

53,0 

51.7 

52,6 

49,9 

45,2 

21:2i: 3.01 

0.R 

1824.5 

71.7 

44. 1 

50.5 

56,0 

50,6 

57.9 

60,9 

64.7 

63,5 

62.2 

56.9 

55.4 

55.8 

46,7 

45,3 

21:20:59,02 

8.7 

248.5 

101.0 

78,6 

82.6 

89.1 

91,6 

85,6 

94,6 

90,9 

91,3 

90,4 

91.8 

88,3 

87,5 

85,1 

82', 4 

21:20:59.04 

8.3 

251.3 

'100,6 

85,4 

69,0 

. 87.4 

92,2 

92.0 

91,8 

91.7 

90,0 

82.6 

76.9 

84,7 

89,0 

87,4 

84,1 

21:20:59,03 

6.4 

252,8 

100.4 

80.6 

79,8 

84,8 

69.1 

88,3 

91.3 

90,7 

90,9 

91.1 

91,4 

69,9 

89.7 

87,6 

89,1 

21:20158,60 

57.0 

43.0 

112.1 

94,4 

97.5 

90,6 

86,9 

97.3 

105,0 

106,7 

103.7 

102,5 

104,2 

■99,6 

99.0 

97.3 

96,7 

21:20:58,6.0 

57,1 

43.0 

107.6 

88,9 

98,3 

93,0 

88,4 

83. A 

90.9 

100,6 

102,6 

100.0 

91,6 

92.0 

90.6 

95,2 

91.7 

21:21: 2.65 

1.5 

1402.8 

75.7 

58,8 

65,6 

63,9 

63,0 

61,? 

59.3 

61.2 

64,2 

62.2 

63.6 

63,2 

57.5 

54,4 

52.5 

21:211 3.34 

1.3 

1623.0 

70,6 

56,3 

60.7 

54.1 

57,0 

61,3 

63,4 

64,3 

60,1 

57,4 

57.5 

53,6 

52,6 

49,0 

46,1 

21:211 4.12 

1.1 

1870.7 

73.2 

64,4 

61.2 

53.6 

66.3 

63,4 

64,0 

58,8 

58,5 

61.2 

59,4 

54,2 

50,3 

50,8 

46,6 


C-20 


DIRECTIVITY ANGLE » 


122,5 dea 


1/3 OCTAVE Band center frequencies (kHi) 


filename 

RECEIVE 

TIHE 

BETA 
( decj) 

SR 

(n) 

03PL 

0.10 

0,13 

0,16 

0.28 

0.2s 

0.32 

0,00 

0,50 

0.63 

0,79 

1.0 

1.3 

1,6 

2.0 

EGFR19.M01 

21 <25:56,45 

18.7 

219.8 

188,6 

86.2 

85,5 

89.5 

68,9 

88.6 

69.0 

91,0 

90,6 

91,7 

91.3 

89,3 

88,9 

88.3 

86,0- 

EGFR19.M32 

21:25:58,45 

18.1 

222,1 

181.1 

85,3 

84,4 

83,2 

77,8 

61, T 

69,8 

93,8 

94,2 

91,7 

89,1 

91,6 

91.1 

85,9 

85.3 

EGFR19.H33 

21:25:58,43 

16.0 

221.8 

103.4 

66.3 

82.2 

91.1 

87.5 

93.6 

94.8 

95.5 

94,9 

93.2 

95.1 

91.6 

90,7 

88,3 

80.4 

EGF9l9,M3a 

2i:25<59.09 

9.2 

433,4 

91,1 

78,2 

77.1 

77.1 

71.0 

7 1 1 fl 

76. 1 

61.0 

64,6 

84.3 

83.6 

78,3 

72,9 

70.5 

70,7 

EGFRl9,Ha5 

21:26: 0,88 

5.5 

726.5 

60,8 

67,7 

70.5 

64.3 

64,7 

65,6 

61.7 

62,9 

66,9 

71.5 

72,9 

69,0 

69,2 

61.0 

60. 1 

EGFRl9,Ma<>‘ 

21:26: 8,19 

0.5 

882,5 

80.8 

60,2 

68,0 

64,4 

63^5 

63.7 

59,8 

62.6 

65,4 

68,9 

69.6 

68,7 

67,8 

60,6 

60,1 

EGFR19.M07 

21:26: 8,90 

3,6 

1188. 2 

60.8 

66,7 

68.2 

71.2 

70.6 

72. S 

66.3 

67.6 

66.6 

69,7 

71,1 

64,2 

65,0 

67,1 

60,1 

EGFR19.M00 

2i:26: 1,67 

2.9 

1350,2 

78,9 

63.1 

63,6 

63,7 

62,9 

62.4 

58,8 

64,0 

64,9 

67,2 

69.1 

69,0 

68.1 

67,5 

59,6 

EGFR19,H09 

2i:26: 2.37 

2.5 

1570,5 

73,6 

58,0 

50.8 

55,0 

53,0 

57,5 

56.3 

61.0 

62,7 

61,2 

62,7 

59,9 

59,7 

. 57.0 

51.9 

EGFR19.M10 

2i:26: 3,15 

2.2 

1815.6 

69,1 

59.5 

54.4 

56.8 

57.7 

56,9 

57.5 

57,6 

50,0 

51,8 

08.9 

48,9 

48.3 

46,5 

39,7 

EGFRl9.Mii 

2i:26: 3,16 

2.2 

1618,6 

66,9 

59,1 

53,0 

55.0 

48,6 

5 1 1 6 

51.4 

53.4 

53,4 

58.0 

56,7 

55.3 

52.9 

51.0 

40,6 

EGFR19.M12 

2i:26: 3.16 

I.*? 

1821.3 

75.5 

51,0 

51.4 

56,6 

56,6 

55.8 

61,8 

57.8 

55.6 

56,6 

53.7 

51.9 

50.0 

45.0 

00,4 

EGFR19.M13 

21:25:59,16 

16,4 

258,6 

102,1 

77.4 

60.3 

90,3 

88,2 

93,? 

92,2 

92,1 

93,8 

92,8 

92,9 

92,0 

92.5 

89,2 

85,6 

EGFR19.M14 

21:25:59.17 

15.9 

253,8 

108,0 

78,8 

84,1. 

88,5 

89,0 

90,2 

88.5 

85.0 

85,4 

90,2 

93,9 

90,9 

81.2 

’85,2 

80,5 

EGFR19.>-15 

21:25:59,16 

10,0 

253,1 

96,7 

72.3 

60.0 

79,4 

78,8 

85,2 

66, 1 

88,2 

90, 1 

89,6 

67.6 

85,5 

80,8 

83,3 

79,2 

EGFR19.M16 

21:25:59,05 

56,9 

82,9 

112,7 

65,0 

82.3 

89,1 

100,9 

103,7 

104,4 

99.1 

104,7 

103,7 

103,6 

99,6 

99,7 

97,4 

97.3 

EGFR19.M17 

21:25:59.05 

57,0 

82,9 

107,6 

96,0 

91,2 

81.8 

86,9 

90, T 

100,5 

101,2 

’ 94,0 

100,3 

96,9 

92,8 

88,9 

90,4 

92.1 

EGFR19.M18 

21:26: 2,77 

2.8 

1398.9 

81.4 

68,0 

67,5 

73,0 

71.2 

7 6 • fl 

70,0 

60,7 

67,3 

64,4 

63,5 

60,1 

57.9 

54,6 

50,9 

EGFR19.H19 

2i:26: 3,07 

2.5 

1619.3 

61.1 

61.8 

64,4 

69,8 

68.4 

71,8 

69,6 

65,2 

64.1 

62,9 

61,3 

60,7 

57.5 

55.7 

51.2 

■EGFR19.M20 

21:261 4,26 

2.1 

1867,4 

73,0 

58,7 

63,0 

66,1 

59,9 

62,8 

65,4 

59,4 

61,7 

57.9 

58.8 

55,4 

48.9 

47,9 

05,6 


C-21 


I 


P 


DIRECTIVITY ANGLE a 123. 5 dog 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

3R 

(m) 

03PL 

0. 10 

0.13 

0.16 

EGFR20,H0i 

21129:90,24 

21.9 

228.6 

100,6 

85,6 

86,9 

90.1 

EGF;^20tM02 

21129:40.24 

21.4 

230.8 

99.3 

64,5 

85,4 

83,3 

EGFa20,H03 

21129140,22 

19,4 

229,7 

102,4 

83,0 

79.0 

09,4 

EGF^20,Maa 

21129:40.84 

11.1 

438,3 

89,3 

75,9 

76,9 

75.3 

EGF^20,M05 ■ 

' 21:29:41,73 

6.6 

729,5 

82.1 

67,6 

66.1 

66,8 

EGF520,M06 

21:29:41,91 

5.4 

884,7 

81,7 

62.7 

65.5 

64.1 

EGF^20,H07 

21:29:42.61 

4.3 

1109,7 

62,2 

69,9 

68,8 

71.7 

EGF320,M08 

21:29:43,37 

3.6 

1350,9 

86.1 

64,5 

62.5 

59.2 

EGF^20,M09 

21:29:44.05 

3.1 

1570,7 

69,8 

58,0 

56,9 

52.8 

EGFR20.M10 

21:29:44.83 

2.7 

1815.2 

66,4 

57.2 

56.3 

58,9 

EGF920.MU 

21:29:44,84 

2.7 

1818,2 

65,9 

53,4 

52.4 

54,4 

EGF920.HU 

21:29:<J4.84 

2.4 

1820.9 

70,7 

44,0 

48,8 

58,3 

EGFR20,‘’13 

21:29190,95 

19.4 

258.9 

102.3 

81,4 

80,9 

91,3 

EGF920.Mia 

21:29:40.96 

18.9 

261.2 

102,7 

84,6 

87,7 

85,7 

EGF920.M15 

21:29140,94 

17.1 

260.7 

95,8 

75,6 

79.5 

' 80,4 

EGFR20.M16 

21:29140,94 

57.7 

100.5 

107,1 

82,2 

87.1 

83.2 

EGFR20,H17 

21:29140,94 

57,7 

100.4 

107,0 

84,5 

87,2 

82,8 

EGFR20.M18 

21129:44,47 

3.5 

1.399.9 

85,9 

67,5 

70,7 

71.1 

EGFR20.H19 

21129:45.16 

3.0 

1619,8 

. 60.0 

66.2 

67,7 

60,9 

EGFR20,M23 

21 :29:45,93 

2.6 

1867,3 

78,7 

64,7 

67.2 

68,2 


1/3 OCTAVE Band center frequencies (kHz) 


0,20 

0.25 

0.32 

0,40 

0,50 

0.63 

0.79 

1.0 

1.3 

1.6 

2.0 

88,4 

90.2 

87,0 

88,5 

90,6 

92.1 

90.0 

86,2 

86. 1 

85,2 

66,5 

73,6 

81,9 

06,4 

92.6 

94,0 

93.0 

04,3 

85,6 

85.6 • 

81.8 

84,1 

88,4 

92.6 

90,9 

93,1 

96.0 

93,2 

91,9 

90,6 

91.1 

87,3 

85,7 

72,6 

72.5 

75.6 

79,1 

83,3 

82,8 

80,8 

76,0 

73.3 

70,9 

69,5 

63.5 

65,4 

69,8 

69,5 

70,5 

74,4 

70,8 

67,5 

67.6 

65,4 

59,8 

66,3 

64,4 

66.4 

66,4 

67,2 

69,3 

69,0 

71,1 

69,5 

66,0 

59,1 

68,3 

69.7 

69,5 

70,2 

67,8 

71.1 

71,8 

69,8 

72.0 

68,7 

64.6 

61,6 

62,3 

71,6 

76,2 

77.5 

79,3 

79.2 

77,1 

75.7 

69,4 

59.0 

51.1 

50.4 

53.4 

55.8 

57,9 

58,9 

57,8 

55,5 

55.5 

53,7 

49.6 

55,8 

51.2 

54,2 

49,3 

50,8 

50,7 

51,7 

48,2 

47,9 

45.9 

40,6 

50,6 

45.8 

48,3 

49.3 

53,0 

57,9 

50,7 

56.8 

56,6 

51,6 

45,9 

59,0 

57,9 

63.7 

65.3 

62,2 

57,0 

55.0 

54,2 

54,5 

51,2 

42,6 

88,9 

92,9 

92.2 

93, l' 

93,2 

93.3 

92,0 

91.3 

90,0 

86.6 

83.1 

86.0 

80.6 

85,4 

93.2 

97,5 

96.6 

90,0 

91.9 

90,9 

87.4 

85,0 

83,4 

83,9 

85,2 

86,8 

87.1 

86.6 

07,8 

85,6 

63.9 . 

82,1 

80,7 

82,9 

93,2 

101.0 

101.2 

97,1 

96,0 

95,9 

.91,9 

92.1 

91.7 

90,4 

83,1 

93.0 

101.5 

102.1 

.96,6 

96,4 

97,1 

93,6 

91,0 

91,6 

90,1 

75.7 

76,2 

77.0 

77,5 

75.2 

75.0 

68,9 

65,1 

62.1 

59,7 

56,9 

72,0 

74,? 

74,7 

68,5 

66,5 

64,7 

60,1 

59.2 

58,8 

55.7 

49,3 

70,0 

73.? 

72.3 

65,9 

62,9 

65,9 

62.6 

54.4 

52,9. 

50.0 

47,7 


DIRECTIVITY ANGLE ’ » 


122,5 dog 


1/3 OCTAVE Band center frequencies (kHz) 


filename 

RECEIVE 

BETA 

SR 

OSPL 

0.10 

0,13 

0,16 

0,20 

0'.2r 

0.32 

0,90 

0,50 

0,63 

0,79 

1,0 

1.3 

1,6 

2.0 


TIME 

C deg) 

(m) 






• 

• 









EGFR21.MB1 

21:33:13,89 

20.9 

219,5 

100,8 

81.0 

85,3 

90,5 

90,9 

88, d 

68,2 

92,9 

92.0 

92.3 

91,1 

86,9 

89,2 

85,8 

83,8 

EGFR21,Ma2 

21:33:13,89 

19.9 

221.8 

99,9 

62,3 

80,8 

69,6 

81.1 

63.9 

87.6 

95.5 

95.5 

92.9 

89,5 

66.3 

89,2 

62,8 

82,5 

EGFR21.M03 

21:33:13.87 

17.8 

221.0 

103.9 

63,0 

78,9 

90,6 

68,6 

92.? 

92,8 

99,1 

95,9 

99,6' 

95,9 

92.7 

91.7 

68,5 

86,6 

EGFR2l,M3a 

2i:33:ia,55 

10.0 

932.8 

96,5 

75,8 

77.1 

80,9 

76.3 

76, T 

81.9 

87,7 

91,0 

89,9 

87,9 

83.7 

82.2 

81.9 

'76,9 

EGFR21.M05 - 

21:33:15,51 

6.0 

727.2 

83,9 

63.8 

66,5 

67,9 

6 6. .3 

65,9 

63.0 

67,1 

70,3 

69.2 

66,0 

66.0 

67,0 

72.9 

66,0 

EGFR21.H36 

2i:33:i5,7l 

9,9 

889,5 

85,9 

66,9 

65.1 

69, 1 

66’. 3 

68.9 

69,9 

71,6 

76,0 

79,1 

78.8 

79,0 

76,1 

72.7 

67,1 

EGFR2i.M07 

21133:16, 

3,9 

1111.6 

79,0 

66,2 

68.8 

69.6 

66,8 

67,? 

59.3 

62,6 

65.6 

66,6 

69.9 

69,9 

67,5 

66,0 

60,0 

EGFR21.M38 

21:33117,27 

3.2 

1355.0 

87.7 

69,8 

65,3 

67,9 

69. 1 

69, fe 

70,7 

73.2 

77,8 

79,6 

81.1 

80,1 

78.7 

79,3 

65,8 

EGFR21,Ma9 

21:33117,99 

2.7 

1576.8 

71.8 

58,5 

56,8 

56,6 

52.1 

55,7 

57.9 

60,3 

61,9 

62,8 

61,9 

61.8 

57.3 

'55,1 

99,0 

EGFR21.M10 

21:33:18,81 

2.9 

1823.9 

65,3 

52,9 

52.5 

51.9 

55,3 

51.8 

51,8 

50,7 

51,5 

99,8 

96,8 

95,9 

93,8 

91.9 

38,7 

EGFR2l,Mll 

21:33:18,82 

2.9 

1826.9 

69,8 

51,9 

99,9 

51.2 

98,5 

98.5 

98,8 

50,9 

59,1 

56.9 

57.5 

59,6 

51.7 

50,6 

99,5 

ECFR21.M12 

21:33:18,83 

2.1 

1829,1 

73.6 

52.2 

52,3 

60,6 

61.8 

63.3 

59,6 

61,3 

63,6 

60.8 

61.3 

58,1 

57,3 

52.7 

97,2 

EGFR21.M13 

21:33:1«,62 

17.9 

299,3 

102.2 

78,2 

79,6 

69,6 

65,5 

92.9 

P2.3 

92,5 

95,1 

95,6 

93.7 

89,8 

69,0 

88,6 

86,0 

EGFR21,M1« 

2i:33ll«,62 

17.5 

251,7 

100,0 

69,9 

83,9 

69,8 

80.9 

77,9 

87,9 

92,9 

99,6 

92.1 

86,1 

92.6 

89.3 - 

86,9 

82,2 

EGFR21.H15 

21:33119.60 

15,6 

251,5 

99,9 

75,5 

78,9 

79,6 

69,5 

83,9 

86,6 

85,2 

65,9 

86,0 

65,7 

. 63,9 

79.8 

70,9 

79,6 

EGFR21.M16 

21:33119,55 

56.2 

91,1 

111.0 

87,1 

82,8 

85,1 

99,3 

1 0 1 t 6 

109.1 

98,3 

101,8 

109,6 

99,9 

97.5 

98,7 

96,9 

99, 7 

EGFR21.M17 

21:33119,55 

56.2 

91,0 

98,8 

90,0 

87,0 

86.8 

89,2 

7 6 1 1 

81,9 

90. 1 

99,0 

91,9 

63.3 

83,3 

81,1 

66,3 

82,0 

EGFR21.M18 

21:33:18,38 

3.1 

1902,9 

80.5 

68,1 

69,3 

72,1 

70,3 

67.3 

68,1 

.66,6 

70,6 

70,9 

63,6 

60,6 

60,6 

58,1 

52,5 

EGFR21.M1R 

21:33:19,10 

2.7 

1629.7 

81,9 

69,0 

68,9 

72.2 

71.9 

79,3 

75,9. 

75,6 

66,5 

69,1 

63,9 

58.0 

58,6 

58,0 

51,6 

EGFR21.M20 

21:33:19,93 

2.3 

1879,3 

77.9 

62,3 

65,0 

67,6 

71.9 

70,6 

69,6 

66,3 

62,7 

59,9 

60,0 

56.9 

55.0 

50,3 

96,1 


C-23 


DIRECTIVITY ANGLE a 


122,5 deg 


1/3 OCTAVE Band center frequencies (uhz) 


filename 

, RECEIVE 

SETA 

SR 

OSPL 

0. 10 

0.13 

0.16 

0.20 

0'.25 

0.32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2,0 


TIME 

(deg) 

Cm) 






• 

• 









EGFR22.H01 

21 J36I99.5S 

39,7 

269.3 

99,3 

78,1 

83.8 

88,0 

87,3 

88.8 

89,6 

89,9 

88.9 

91.0 

87,9 

85,6 

63,2 

82; 7 

82,2 

EGFR22.M02 

21:36:99,55 

39,1 

265,7 

98,5 

78,2 

76,8 

78.3 

85,1 

91.5 

9a, 2 

92.1 

85.1 

90. 1 

83.5 

83,3 

80.5 

79,8 

77,9 

EGFR22.M03 

21:36:99,52 

32.6 

262.0 

101,0 

78,6 

89,9 

89,1 

91.1 

90,9 

91.7 

92,0 

92,5 

93,1 

89,0 

86.5 

66,9 

83,9 

80,2 

EGFR22.M0U 

21:36:50,02 

19.1 

959,7 

93.8 

73.1 

75,6 

72,0 

76,0 

78,8 

85.5 

87,7 

85,6 

78,9 

89,6 

82,0 

79.7 

78,3 

76,9 

EGFR22.H05 ■ 

21:36:50.68 

11.6 

738,5 

83,1 

67,6 

69,3 

67,9 

6U.3 

67,3 

79,2 

77.0 

75.9 

71,6 

69.0 

67,9 

68,5 

66.9 

62,0 

EGFR22.M06 

21:36:51, 0S 

9,6 

892.7 

86.3 

68,7 

70.8 

71.9 

67, '5 

69,0 

7a, 5 

78,2 

79,9 

77,5 

73.2 

69.8 

70,7 

63,9 

65,3 

EGFR22.M07 

21:36:51,79 

7.7 

1117,0 

82.3 

62,0 

70,3 

68,9 

65,3 

59, a 

66,1 

69,9 

72,8 

76,9 

75,1 

68.3 

62,8 

66,9 

58,3 

EGFR22,M0B 

21:36:52,58 

6,3 

1358.9 

77,9 

62,0 

63,3 

65,2 

69,3 

68, i 

67,2 

67,1 

71.9 

71.1 

69,8 

66,6 

61.9 

57,0 

53,6 

EGFR22,M09 

21:36:53,29 

5,9 

1578. 7 

79,9 

56,1 

60, 1 

60,0 

57.3 

53.9 

55.5 

58,7 

62.2 

60,8 

62,9 

58. a 

55.7 

51.2 

97,8 

EGFR22.M10 

21:36:59,05 

5.0 

1838.9 

69,8 

58,6 

60,5 

62.1 

61.9 

59.7 

57,6 

55,7 

56,0 

57.7 

55.3 

99,5 

99.2 

'96,1 

91,7 

EGFR22.N11 

21:36:59,06 

5.0 

1891,9 

68.9 

57,9 

56,2 

57,0 

55,6 

5a . 0 

51.2 

59,9 

57,9 

60,3 

62,7 

57,6 

56,0 

99, 1 

92,7 

EGFR22.M12 

21:36:59.07 

9.7 

1899.1 

75.2 

58,5 

62.1 

65,5 

67,2 

65,8 

66,0 

69,7 

61.9 

59,2 

59,9 

57,8 

57,7 

52,8 

96,9 

EGFR22.M13 

21:36:50.22 

31.9 

. 289.7 

100.9 

78.9 

79.8 

86,0 

86,8 

91. i 

90,1 

90.9 

99,0 

90,0 

89,3 

68,7 

68,9 

86.2 

69,6 

EGFR22.H1U 

21:36:50.23 

31.0 

291,3 

99,5 

69,9 

69,5 

82.9 

90,2 

93,0 

91,5 

86,3 

92,5 

87,3 

89,1 

86,9 

85,5 

■ 83,9 

81,5 

EGFR22.H15 

21:36150.18 

29,5 

288.2 

92,9 

71.7 

77,6 ■ 

81.5 

81,5 

80 , a 

83,6 

83,9 

82,6 

83,0 

81.8 

79,2 

78,0 

76,6 

75,7 

EGFR22.H16 

21:36150.53 

57.7 

178,3 

107,5 

73,8 

89.7 

99,0 

95,6 

■ 97,? 

93,3 

100,3 

95,0 

100,7 

98.7 

.96,9 

96,2 

95.1 

92,0 

EGFR22.M17 

21:36:50,53 

57.7 

178.3 

109,5 

89,9 

77,8 

89,6 

93.2 

95.0 

96.6 

90,8 

99.8 

99,7 

93,8 

91,0 

90,2 

67,9 

67,9 

EGFR22.M18 

21:36153,69 

6.1 

1906,2 

79.1 

65,8 

70,1 

70,8 

69,3 

68,8 

65.8 

67,1 

63,5 

63,0 

62.7 

60,0 

59.1 

57,5 

50,8 

EGFR22.M19 

21:36:59,36 

5.3 

1626.6 

77.3 

63,2 

61,7 

62.1 

66,1 

67,8 

70, a 

70,2 

66,9 

59.7 

57,6 

58,5 

55.2 

55,9 

97,2 

EGFR22.M20 

21:36:55, 17 

9.6 

1875.1 

78,8 

63,3 

63,0 

65,5 

69,3 

70,0 

70,9 

70,2 

69.5 

63. a 

62,6 

69,6 

60,3 

59,9 

99,9 


C-24 


DIRECTIVITY ANGLE » 122.5 dog 


1/3 OCTAVE Band center frequencies (UHi) 


filename 

RECEIVE 

BETA 

SR 

OSPL 

0,10 

0,13 

0.16 

0.20 

0.25 

0,32 

0.00 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2,0 


TIME 

Cdeo) 

(«) 







. 









EGFR23.MB1 

2U«0J 12.57 

33.0 

256.7 

99,7 

82,7 

86.3 

68.6 

88,3 

89, T 

91,6 

92,2 

91.7 

91.2 

86.9 

85.6 

80,0 

82.2 

81,9. 

EGFR23.M32 

21:00112.56 

32.5 

258,2 

99,9 

82.9 

78.1 

75,6 

81,3 

89, T 

90,6 

91,5 

68.0 

91.2 

80,7 

86.6 

83,1 

61,9 

79.3 

EGFR23.M33 

21100112.52 

30.9 

250,8 

101.0 

78,5 

88,0 

88.2 

09,0 

89, 

93,6 

93.7 

90,1 

91,7 

86,6 

66,5 

63,6 

82,9 

81.2 

EGFR23,Ma« 

21 1001 13. OS 

17.9 

051,5 

90,1 

72,0 

73.5 

70,6 

70,9 

7 6 1 R 

05,9 

89,3 

85.0 

79,8 

80,0 

77.3 

79,3 

75,6 

73.7 

EGFR23.M05 

21100:13.99 

10. B 

738.5 

83,0 

70,0 

66.7 

66. 1 

65.0 

69,5 

71,2 

75,1 

70,5 

70.0 

71.1 

71.0 

72.0 

65,0 

61.6 

EGFR23.M36 

21:00110,20 

8.9 

890, a 

88.0 

70.7 

6.9,5 

73.0 

66^0 

73.0 

79,0 

82.6 

81,3 

79,2 

73.2 

73,0 

75,7 

70, 1 

67.0 

EGFR23.M07 

21:00:10.95 

7,1 

1120,2 

80.2 

68,9 

71,7 

72.2 

69,3 

59,9 

65.9 

71,8 

69,7 

69,9 

67,6 

65,1 

59,1 

56,3 

53,3 

EGFR23.M3S 

21:00:15.77 

5.8 

1363,1 

81,5 

63.0 

61,1 

62.0 

60,2 

62,9 

70,0 

70,1 

75.9 

75.7 

70,7 

71.3 

60,7 

63.0 

61.0 

EGFR23,Mkl9 

21:00116.51 

5,0 

1580,8 

73.6 

62.8 

63,5 

63,9 

59,9 

62,5 

62,6 

60,0 

62.6 

65.5 

60,9 

60.6 

57,0 

. 55.0 

07,8 

EGFR23.M10 

21 : 00 : 17,30 

0.0 

1831,6 

69,9 

57,2 

62.3 

60,9 

61,2 

59, B 

59.1 

58.5 

56,3 

56,8 

57.3 

52,8 

50,0 

05.2 

01.5 

EGFR23.Mll 

21 : 00 : 17.35 

0.3 

1830,6 

68.5 

57.9 

58,7 

57,0 

55,8 

55,3 

53.2 

55.9 

57.9 

60,0 

61.2 

56.7 

51,0 

06,0 

02.5 

EGFR23.M12 

2i:oa:i7.36 

0.1 

1836.9 

75.2 

57.3 

66. 1 

67,9 

67, 1 

60.3 

66.9 

65,5 

61,8 

59,9 

61.2 

57,0 

53.3 

50,6 

00,0 

EGFR23.M13 

21 : 00 : 13,26 

29,8 

282,0 

101.8 

81,9 

80,6 

91.1 

66,6 

87.1 

92.3 

93,1 

90,0 

91.1 

90,1 

90,0 

87,9 

86.2 

80,5 

EGFR23.Mia 

21:00113,26 

29,3 

283,7 

99,3 

70,1 

67.9, 

81.9 

88,5 

95.? 

90,5 

60,0 

90,0 

69,0 

89,0 

85,3 

03,6 

’80,2 

60,0 

EGFR23.M15 

21 : 00 : 13,22 

27.8 

281,0 

93,2 

76,9 

76,9 

77,2 

80,0 

82.? 

87.2 

65,9 

80,6 

60,7 

82,5 

79.9 

79,6 

77,1 

72,8 

EGFR23.M16 

21100 : 13,53 

57.0 

166,0 

108,8 

72.3 

80,2 

92.2 

95,5 

99,0 

93.2 

103,3 

99,3 

101,7 

99,8 

96,5 

95,1 

90,0 

89,9 

EGFR23.M17 

21 : 00 : 13.53 

57.1 

166,0 

108.1 

72,7 

62,0 

86,3 

97,5 

99,0 

.91,8 

99,0 

■ 98,7 

100.0 

98,0 

95,6 

93,9 

90.3 

91,8 

EGFR23.M18 

21 : 00 : 16,86 

5.7 

1010.2 

81.8 

66,7 

71,0 

76,6 

72.2 

70,o 

70,9 

70,0 

72,0 

61.1 

60,0 

61,9 

67,5 

59,5 

50,6 

EGFR23.M19 

21:00117.62 

0.9 

■1632,0 

76,6 

58,6 

65,8 

72,0 

72.5 

7 1 ■ 

67.2 

66.3 

67,0 

66.3 

56,7 

58,0 

62,3 

57.0 

09,6 

EGFR23.M20 

21:00118,06 

0.2 

1881.9 

83,2 

71,0 

70,7 

77.8 

70,5 

71,8 

72,1 

75,5 

69,2 

63,5 

63,5 

62,0 

59.7 

57.5 

51,2 



C-25 


DIRECTIVITY ANGLE a I22i5 deg 


1/3 OCTAVE BA^O center 

SR OSPL 0il0 0tI3 0tl6 0t23 0.25 0.32 

(m) 


FREQUENCIES (kHj) 

),«0 0.50 0.63 0.79 1.0 1.3 1.6 2.0 


filename 

RECEIVE 

BETA 

TIME (deg) 

EGFR2«.H01 

2Ua3J27,a9 

32,9 

EGFR2«,H32 

21 :a3!27,«a 

32.4 

EGFR29.f^33 

21 ja3J27,«a 

30.8 

EGFR2«,f^0« 

21143:27,94 

10.3 

EGFR2«.*^a5 

21:43:20.75 

11,3 

EGFR2«.M06 

21 :43:20.‘’0 

9.3 

EGFR2«,N07 

21:43:29.58 

7,4 

EGFR2U,M3B 

21:43:30,31 

6,1 

EGFR2O.M09 

21:43:30,98 

5.3 

EGFR2il,Hl0 

21:43:31.74 

4.6 

EGFR 2 a.Mil 

21:43:31,75 

4.6 

EGFR2a.Ml2 

21:43:31,76 

4.3 

EGFR2«.*^13 

21143:20,16 

29,7 

EGFR2a.Mia 

21143:20. 15 

29,3 

EGFR2a,Mj5 

21:43128.11 

27.8 

EGFR2U.M16 

21:43128,38 

58.2 

EGFR2a,Ml7 

21:43:20.35 

58.2 

EGFR2a.Mt8 

21143:31,38 

6.0 

EGFR2a,M\9 

21143:32.05 

5.2 

EGFR2a,M20 

21143:32.81 

4.5 


270.2 

102.6 

01,4 

81,4 

89.8 

271.6 

99,9 

79.6 

75,6 

73.3 

268,3 

100.3 

79,6 

66,8 

84,3 

461,9 

94.6 

76,7 

75,9 

72.7 

744,2 

87.3 

66.2 

67,5 

71.8 

096.7 

66.6 

62,3 

• 

CO 

68,5 

1119.1 

79,6 

67.7 

72.2 

67,9 

1358,5 

78,4 

61,6 

66. 1 

64,5 

1576,9 

73,0 

61.7 

61.8 

59.0 

1823,3 

76,0 

61,0 

63.4 

63,8 

1823.2 

78.4 

56.5 

60.7 

58.6 

1825.5 

79,4 

60,1 

67,7 

68.0 

296.9 

99.0 

65,4 

84,5 

86. 1 

298.6 

99,7 

80,3 

76,4 . 

70,9 

295.8 

103.3 

85,5 

85,9 

91.2 

172.8 

104.0 

70,1 

72,8 

81.0 

172,8 

98,4 

62,6 

83.5 

75.5 

i407,5 

84,8 

68.3 

70.1 

74,1 

1626, 1 

78,7 

63,3 

64.1 

66.3 

1672.4 

82,4 

69,6 

70.7 

75.5 


89.8 

92.3 

93.9 

95,5 

91.9 

91.9 

85,6 

91,8 

94,1 

94,6 

88,5 

89,6 

88.4 

88,7 

94,8 

93.1 

91,7 

90.4 

69,8 

78.8 

90,4 

88.5 

86,9 

81.3 

66.7 

69,8 

74,0 

78,2 

82.7 

82.3 

66,6 

66,8 

75.4 

60,9 

78,7 

80,7 

66. 1 

60.9 

62,5 

66,3 

71.2 

70.5 

61.1 

60,6 

65.5 

66.8 

71,4 

71.9 

59,7 

57.7 

57.7 

59,9 

64.0 

63,5 

62,9 

65.4 

68.1 

67.4 

66.4 

66.2 

55.3 

57.? 

59.7 

69,1 

69,6 

73,1 

69,4 

65.4 

70,8 

75,1 

66,5 

67,8 

89,3 

88,4 

88.6 

91.5 

90,3 

88,7 

82,9 

90.4 

91,6 

92,6 

83,7 

90.0 

92,0 

93.6 

97,5 

95.9 

94,2 

91.7 

91.2 

96.0 

99,1 

94,8 

92,4 

97.5 

74,2 

74,7 

87,1 

93.1 

■ 93,6 

85.3 

79,0 

77.5 

76,1 

74,6 

75,1 

73,2 

66,5 

70,6 

70,9 

72.7 

68,7 

66. 6 

72,4 

75,9 

74,6 

71,5 

68.2 

67,6 


91,3 

90.1 

90,7 

88,9 

89, 1 . 

86.2 

86,0 

84,9 

62.2 

80.9 

88.6 

85,6 

86,7 

83,9 

81,5 

85.3 

78,3 

81,5 

75.2 

73,2 

77.4 

73,3 

73,7 

69, 1 

63,9 

76,9 

74,1 

77.1 

73. 1 

67,5 

70,6 

62,9 

58,7 

58,4 

51.3 

72,5 

67.3 

62,2 

64,6 

57.5 

66.6 

62.8 

60,5 

.54,9 

49,4 

65,8 

64.7 

60,2 

53.9 

45,8 

72,8 

67,4 

60. 1 

57,2 

49,7 

62,2 

60,1 

55,9 

52.2 

49,9 

87.1 

67,4 

86,7 

84,9 

81.0 

86. 1 

89,8 

89,4 

86,8 

85,4 

94,4 

93.0 

91,5 

90.2 

88,4 

90,1 

’ 90,9 

69.9 

87.9 

87,3 

90,3 

83,3 

82,4 

77,9 

79,4 

65,6 

61,5 

59.1 

61,6 

54,3 

59,1 

56,7 

54,5 

51.9 

45,5 

63.3 

64,9 

68.3 

62,7 

53.3 



C-26 


DIRECTIVITY ANGLE « 122,5 dog 


1/3 OCTAVE Band center frequencies (IcHr) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

Cm) 

OSPL 

0.10 

0.13 

0.16 

0.20 

0.25 

0.32 

0.90 

0,50 

0.63 

0,79 

1.0 

1.3 

1,6 

2.0 

EGFR25,Mej 

21tU8il9,00 

1.9 

283.2 

79,3 

68,3 

70,0 

67,5 

67.3 

67.5 

69.3 

57.7 

57.3 

59,8 

53.9 

53.8 

51,8 

53,9 

51,0 . 

EGFR25.M02 

21198119,02 

1.6 

286,3 

76.1 

60,8 

65,8 

66.2 

62.7 

56.9 

55.0 

56,7 

57.5 

56,0 

57.9 

55.5 

50.8 

59,9 

52.2 

EGFR25.M3S 

21108119,02 

0.1 

289,3 

95,2 

60,2 

80,5 

79,9 

81.1 

80,5 

83.5 

85.3 

86.5 

80,8 

82,7 

85.1 

85.8 

65.3 

80,2 

EGFR25.M20 

21108119,81 

0.9 

510,1 

80.5 

70,5 

65,0 

67,0 

68,0 

62.9 

63.0 

60,2 

70,2 

67,9 

60,3 

62,6 

65.6 

68, 1 

61,2 

EGFR25.M25 

21108120,90 

0.6 

812,9 

96,3 

78,1 

80,6 

76,5 

70,0 

73.0 

73.3 

60,2 

85.0 

87,6 

68,9 

89,3 

89,3 

83,9 

76.1 

EGFR25,V.a6 

2i:O3t21.20 

0.5 

970.6 

96,0 

77.1 

81,0 

76,1 

69,7 

71.5 

79,0 

60,6 

80,9 

88.0 

66.6 

89,9 

88,6 

79.2 

70,7 

EGFR25.M07 

21108122,02 

0.0 

1206, 1 

70,7 

56.1 

63,6 

50,1 

51,6 

50,5 

05.0 

06.8 

53.3 

53.6 

56,6 

57,7 

55,2 

50,7 

07.5 

EGFR25.M08 

21108122,91 

3.3 

1050,0 

68,7 

07,0 

05,9 

ao,8 

06,0 

03.7 

50,8 

55,5 

62,2 

58,5 

58,9 

56,9 

63.0 

57.9 

06.3 

EGFR25.M09 

21108119,60 

0.3 

1513,8 

69,7 

53,8 

08,0 

06,5 

05.3 

03,? 

09.7 

09,7 

59. 1 

56.8 

57,9 

55.7 

55.8 

50,2 

03.7 

EGFR2S.M10 

21108119,55 

0.3 

1731.9 

68,1 

06.8 

01.3 

06,6 

50,5 

06,2 

59,8 

60,1 

55,8 

50.8 

51.8 

98.7 

50,0 

92.8 

39,0 

EGFR25.Mll 

21108119,50 

0.3 

1730,6 

67, 1 

06.2 

02,0 

03,1 

02.3 

08.2 

51.7 

52,5 

53.9 

59,0 

62. 1 

55.9 

50.7 

99,7 

91.9 

EGFR25.M12 

21108119,55 

0.0 

1737.0 

73,0 

00,9 

05.3 

05,7 

50,7 

55,7 

61.9 

66,0 

69,5 

68.0 

60,5 

58.5 

55.5 

97,0 

90.2 

EGFR25.M13 

21108119,70 

1.7 

310.0 

91,8 

72.3 

71.1 

73,9 

75,9 

81.8 

81.1 

82,8 

82,0 

83,5 

82.8 

79,5 

60,5 

79,1 

79,9 

EGFR25,Hia 

21108119,71 

1.5 

317.1 

88,3 

78,1 

79,0. 

77,8 

76,6 

75.? 

77.1 

72.3 

73,6 

70.6 

71.0 

70.7 

73.2 

: 73.0 

71,6 

EGFR25.M15 

21108119,72 

0.0 

320,1 

66,8 

76.1 

70.7 

73.9 

75,1 

76,8 

76.7 

77.0 

73,9 

69,7 

68,9 

69,1 

71.3 

72,7 

67,3 

EGFR25.M16 

21108118,80 

7.5 

62.0 

98,0 

85,0 

60,0 

82.6 

60,6 

85.6 

67.0 

92,9 

89,9 

66.8 

60,0 

' 85.1 

80, r 

61.8 

81.1 

EGFR25.H17 

21108118,80 

7,5 

62,2 

98,1 

88.9 

87,9 

85,5 

66,9 

87.6 

87.9 

89,5 

■ 92.1 

91,6 

87,7 

85,7 

66.1 

86.1 

89,9 

EGFR25.M18 

21108123,95 

0.3 

1099,7 

67,6 

53,1 

0.9,5 

51.9 

55,5 

53.6 

59.7 

59,5 

57,6 

56.3 

52.3 

51,0 

96,2 

05,9 

01.1 

EGFR25.M19 

21108120,77 

0.3 

1725.3 

73.1 

09,8 

08.0 

07.3 

50,5 

60.? 

63.6 

61.2 

62,0 

69,9 

58.8 

56,0 

50,8 

96,7 

95,2 

EGFR25.M20 

21108125,67 

0.2 

1979,1 

67,9 

06,0 

51.6 

53.0 

50,2 

63.2 

58.0 

56.0 

57.1 

53,0 

06.5 

96,8 

93,6 

02.2 

37,6 


DIRECTIVITY ANGLE b 


122,5 deg 


1/3 OCTAVE Band center frequencies CkHi) 


filename 

RECEIVE 

3ETA 

SR 

OSPL 

0. 10 

0,13 

0,16 

0,20 

0‘.25 

0,32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 


TIME 

(deg) 

(m) 






* 










EGFR26,M31 

21t52t21,06 

2,8 

213.8 

95.1 

86,5 

82.1 

81.2 

82,6 

81,9 

89.7 

87,5 

83,2 

79,3 

79,9 

73,9 

73.9 

72,1 

71,0 

EGFR26.M22 

21 :52t21.0S 

2.9 

216,8 

97,0 

86,9 

83,0 

80,8 

81.1 

80, n 

81.3 

89,2 

82,8 

89,0 

83.3 

85,3 

. 89.3 

85.6 

89,9 

EGFR26.M33 

21(52121.09 

0.3 

219.6 

100,6 

89,7 

79,6 

82,3 

87,2 

90,8 

93,6 

95,2 

91.3 

89,5 

89,8 

89.2 

88,2 

85.0 

80,5 

EGFR26, M3« 

21(52(21.77 

1.2 

935,3 

85,5 

79.2 

78,2 

70,0 

62.5 

57,7 

59.1 

68,9 

67.3 

72.8 

77,0 

76,2 

75.2 

79.9 

69,5 

EGFR26.M35 

21(52(22.70 

0.7 

730,9 

78,1 

55.5 

59,8 

50,1 

50,5 

52.5 

56.2 

69,0 

67,5 

71.8 

79.0 

68,9 

69,2 

60,5 

56,7 

EGFR26.MB6 

21(52(22,87 

0.6 

887,3 

78.9 

55,6 

61.6 

59,1 

5 2, -6 

50.5 

56.9 

69,0 

67,6 

69,7 

73,8 

71,8 

69.5 

65,2 

58,6 

EGFR26.M27 

21(52(23,59 

■0.5 

1113.3 

72,8 

61,7 

59.7 

55,9 

52,8 

59,7 

52.6 

52,1 

59.8 

59,6 

69,2 

69,9 

57,5 

59.1 

52.1 

EGF926.H38 

21(52(29,35 

0.9 

1355.3 

70,3 

99.6 

53,9 

95,9 

97,6 

95,? 

99,7 

56.8 

59,9 

63.3 

69,9 

60,6 

58.7 

52,7 

.95,1 

EGFR26.M39 

21(52(25,05 

0.3 

1575,6 

66,1 

97,8 

59,9 

98,9 

98,9 

93.il 

98,9 

52,7 

53,7 

56,0 

58,8 

56,5 

56.3 

52.6 

95.7 

EGFR26,H10 

21(52(25.82 

0.3 

1820,3 

63,9 

95,0 

50,6 

98.1 

51,8 

98.8 

50,3 

59,0 

98,9 

99,6 

50.5 

95,2 

98,3 

"3.1 

38,2 

EGFR26.M11 

21(52(25,83 

0.3 

1823,9 

65.2 

99,6 

98,6 

99,5 

93,1 

91.6 

99,9 

52,6 

52.9 

59,8 

60,7 

59,7 

56,9 

97,1 

36,9 

EGFR26.M12 

21(52(25,89 

0.0 

1826,5 

72,8 

96.0 

59.7 

59.5 

59,1 

59.3 

60.9 

63,1 

69,0 

69,5 

66.0 

57,0 

52.3 

98.1 

99,7 

EGFR26.M13 

21(52(21.89 

2.9 

296.8 

97.6 

80,9 

79,0 

79.3 

89,2 

89,7 

86,6 

89,7 

90. 1 

87,5 

86.2 

83.2 

87,3 

82.2 

81.7 

EGFR26.MH 

21(52(21,85 

2.1 

299,8 

100.1 

80,9 

89.2 

86,9 

87,8 

91,9 

93,8 

92,1 

90,5 

87;3 

87.1 

82,1 

77.7 

• 79.7 

80,0 

EGFR26.M15 

21(52(21,86 

0.3 

252,6 

102,1 

79,9 

87,9 

■ 90.1 

88,0 

90.9 

95.1 

99.2 

92.3 

89.2 

89.3 

90.6 

89,5 

90,5 

88.2 

EGFR26.M16 

21(52(21,16 

57,6 

11.1 

126.6 

98,9 

105,2 

109.6 

108,7 

115.6 

721.3 

118.9 

115,9 

119,9 

112,3 

111.9 

113,3 

111.7 

110,0 

EGFR26.M17 

21(52(21,16 

57.6 

11.1 

102.5 

99,9 

92,9 

99,9 

95,0 

92.9 

90.2 

89.1 

.88,8 

89,9 

88,0 

88,5 

88,1 

86,9 

66,3 

EGFR26.M18 

21(52(25, 5'0 

0,9 

1909,9 

76,8 

69,3 

67,6 

68,6 

63,3 

66,3 

67,6 

69,1 

66,9 

62,7 

62,3 

57,0 

55,9 

58.1 

51,6 

EGFR26.M19 

21(52(26,20 

0.3 

1629,6 

73.2 

62,8 

62,0 

61.0 

60,9 

60,6 

69,9 

63,0 

63,6 

63,6 

62,3 

53.9 

52,6 

51.6 

97,5 

EGFR26.M20 

21(52(26,98 

0.3 

1872,5 

70.5 

60,5 

59.5 

59,9 

57.5 

60,6 

60.1 

62,0 

62,6 

61,9 

56,0 

51,6 

50,3 

98,0 

91.9 


C-28 


DIRECTIVITY ANGLE » 122,5 deg 


1/3 OCTAVE Band center freouencieb (khi) 


filename 

RECEIVE 

TIME 

BETA 

tdegl 

SR 

(m) 

OSPL 

0,10 

0.13 

0,16 

0.20 

0'.25 

0,32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFRa7.M,M 

2i:55:a3,57 

6.3 

215,5 

98.7 

78.2 

83,0 

87,0 

91,0 

93.5 

93.9 

90,8 

85,3 

79,0 

75,8 

76.4 

74,9 

76,0 

76,8 

EGFR27.H32 

21:55iR3,58 

5.9 

218.3 

97.3 

81,7 

62,1 

82,9 

89,3 

89, ii 

88.9 

85,0 

62,2 

83,2 

63,4 

85,9 

65.6 

83,6 

79,7 

EGF^27,Ma3 

21 :55ja3.58 

3.8 

220.5 

102.3 

80,6 

60,7 

79.5 

89,9 

95.6 

97.0 

95,0 

88,3 

92.2 

88,5 

86. 1 

66.6 

86,7 

84,0 

EGFR27.M3U 

21i55taa,24 

3.0 

435.4 

91,6 

74,0 

70.7 

67,9 

66, 7 

68,9 

68,7 

75,9 

82.0 

63,7 

62.1 

64.1 

83,9 

61,6 

75.4 

EGFR27.M35 

21155145.14 

i.e 

729,7 

77,0 

56,1 

60,9 

59,9 

56,4 

56.4 

58,8 

66,9 

69,1 

70,3 

66,2 

66,4 

68,7 

61.4 

56.6 

EGFR27.M36 

2U55:45.3l 

1.4 

885,2 

76.2 

59.2 

59,8 

58,9 

57.4 

55, A 

57,9 

65,1 

65.3 

69,4 

63,9 

66.2 

66.3 

62. 1 

55,1 

EGFR27.M37 

21155146, 01 

1.2 

1110,4 

70,5 

58,6 

63,9 

52.7 

51,4 

50,2 

50,8 

52.7 

53,8 

56,9 

63,1 

55,0 

56,2 

52.4 

46,4 

EGFR27,M08 

21155146,75 

1.0 

1351.4 

71,6 

52,0 

49,8 

45,0 

44,7 

47, fl 

54.7 

56,4 

59,4 

61,7 

64,6 

65.6 

60,7 

52,2 

47,4 

EGFR27,H0<J 

2U55I47.43 

0.8 

1570.9 

67.9 

52,2 

49,0 

47,6 

50.2 

51.2 

47.8 

53,6 

53.6 

56,7 

58,2 

56.1 

54,0 

49,5 

44,5 

EGFR27.MIO 

21155:48,18 

0.7 

1814,8 

61.0 

47,0 

44,3 

49.7 

51,4 

52.7 

49,2 

48,0 

42.3 

42,4 

42,4 

43.0 

42,0 

40,8 

35,7 

EGFR27.Mll 

21155148,19 

0.7 

1817,8 

61.3 

46,9 

41,0 

43,9 

43,8 

46.3 

42,5 

44.4 

46,6 

49, 1 

50,2 

51,8 

49,7 

45.1 

37.9 

EGFR27.M12 

21155143.20 

0.5 

1820.8 

74,8 

42.3 

51.7 

53.7 

55.1 

54.6 

60,6 

67.2 

68,2 

64,4 

59.7 

56.1 

56,3 

49.6 

44,0 

EGFR27.M13 

21155144,32 

5.5 

248,6 

100,3 

64,1 

74,4 

84,0 

90.0 

90. i 

84.7 

93.2 

89,3 

90,2 

88,3 

68,0 

67,0 

86.2 

81.2 

EGFR27,Mli| 

21155144,33 

5.2 

251.5 

100,6 

80,6 

64.2 

. 85,6 

90.9 

91,9 

92,5 

94.5 

90,0 

82,8 

79,2 

66,4 

90, 1 

e'9,3 

62,0 

EGFR27.M15 

21155144.32 

3.3 

253,7 

105, 1 

61,2 

64,6 

66,6 

92.2 

94,0 

95,8 

98,5 

95.3 

94,1 

95.2 

92,6 

91,9 

92,2 

90,0 

EGFR27.M16 

21155143.75 

57.5 

26,9 

121.8 

100,2 

96,5 

93,0 

105.0 

112.0 

il5,5 

112.7 

109,8 

112,6 

107,2 

l'09,3 

109.4 

107,6 

106,9 

EGFR27.M17 

21155:43,76 

57,5 

26.9 

108,2 

96,6 

99,5 

98,0 

96,6 

95.0 

89.1 

95,9 

102.0 

103,7 

99,0 

92,1 

95.3 

92.0 

9 2, ‘7 

EGFR27.M18 

21155147,85 

0.9 

1401.0 

63.5 

48,5 

43,6 

45,6 

44.4 

44,0 

44.7 

47,5 

45.7 

45,3 

43.7 

43,2 

43.4 

41.6 

42,3 

EGFR27,M1<> 

21155148,53 

0.8 

1'6?0.4 

61.6 

48,2 

44,5 

45,9 

43,3 

42.9 

44,3 

43.7 

40.5 

42,4 

40.6 

39,2 

39,6 

39,0 

38,-0 

EGFR27.M20 

21155149,28 

0.7 

1867,3 

59,8 

47,9 

46,5 

42,9 

42,3 

43.5 

4 2.3 

44,9 

45.6 

43,6 

41.7 

41.4 

42.1 

39.3 

39,1 



C-29 


DIRECTIVITY ANGLE a 


laa.S deg 


1/3 OCTAVE Band center frequencies (WHi) 


filename 

RECEIVE 

TIME 

SETA 

Cdeg) 

SR 

(m) 

OSPL 

0.10 

0,13 

0,16 

0,20 

0.29 

0,32 

0,40 

0.50 

0,63 

0,79 

1.0 

1,3 

1.6 

2.0 

EGFR28.M01 

22122130.00 

0.1 

755,6 

84,0 

77,6 

75.0 

71,9 

69,3 

66.9 

65,0 

68,2 

65,7 

67,3 

68.0 

64,5 

58,3 

55,6 

55,8 . 

EGFR28.M32 

22:22!30i00 

0.0 

758,6 

85,4 

77.7 

74.3 

70,8 

68,0 

65,7 

61.1 

65.8 

66,4 

72,4 

75.6 

74,1 

69,2 

67.2 

65,4 

EGFR28.M03 

22:22:30t00 

•0,6 

761,7 

88,0 

72,9 

68,5 

73,6 

76,8 

76.9 

75.5 

76,9 

75,5 

78,7 

79,3 

75,2 

72.7 

67,8 

65,4 

EGFR28,H0a 

22:22:30.00 

0.0 

974,5 

83.1 

75,0 

71.7 

62,0 

59,7 

57.7 

55,1 

58,9 

67,6 

71,1 

72.7 

72,4 

70,3 

63.6 

53,7 

EGFR28,M35 

22:22:r8.03 

0.0 

1266,6 

73,5 

61.8 

55.2 

46.2 

45.8 

44,7 

47.0 

52,1 

55,1 

58,4 

56,4 

51,6 

45,5 

43,9 

39,8 

EGFR28.MZ6 

22:22:48.00 

0,0 

1438,2 

73.5 

61.7 

55,4 

45,5 

45,6 

44.9 

47.3 

52.3 

54.6 

58,4 

56.3 

51.6 

45.4 

43.8 

39,7 

EGFR28.M37 

22:22:48.00 

0.0 

1661,5 

71.9 

58,0 

63,4 

48,6 

46,6 

45.9 

41.2 

46.3 

48,7 

52,4 

51.6 

48.3 

39,6 

38,3 

35,4 

EGFR28.M38 

22:22:38,00 

0.0 

1930,6 

72,2 

56,8 

54.5 

47.3 

44.3 

42.6 

44.2 

47,4 

52.7 

55.4 

53,5 

53.9 

46,3 

41.6 

36,6 

EGF:?28,M39 

22:22:30,00 

0,0 

2118.3 

73.3 

57.8 

55,3 

49,3 

50,6 

44,9 

47,6 

52.3 

54.8 

58,4 

57,2 

56,1 

47,3 

,40,3 

37.0 

EGFR28.M10 

22:22:30,00 

0.0 

2360,3 

71,1 

54,5 

52.6 

52.1 

52,6 

52.9 

51.7 

55.7 

56,7 

56.5 

49,5 

49,2 

45.7 

40,6 

34,4 

EGFR28.Mii 

22:22:30.00 

0.0 

2363,3 

65,9 

47,1 

44.7 

41.3 

39.3 

42.3 

42.1 

49,8 

56,6 

58,0 

51.3 

48,9 

40,7 

36. 1 

30,2 

EGFR28.M12 

22:22:30.00 

• 0,2 

2366,4 

62.1 

41,8 

47.5 

50,5 

49,7 

53.1 

51.3 

50.5 

51.9 

47.5 

44.5 

43.7 

38,4 

30,7 

26,6 

EGFR28.M13 

22:22:29, 30 

0.1 

753,7 

96.8 

85,7 

88,2 

89,5 

86,7 

83,? 

83. 1 

83,8 

86.2 

68.0 

82.6 

80,8 

79.0 

' 75,9 

67,7 

EGFR23,Mi« 
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